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‘ The Sinking of the Merrimac. ollier, with Commander James M. Mil the ermediate 
i er in command. None of the original lve and thu n the ilve geat Phe 
BY R. K. CRANK, ASSISTANT ENGINEER, Crew was retained except the officers’ engi were disabled at Santiago a se 

UNITED STATES NAVY steward The ship was docked, a few ond time from th ame caust Chi 

The Merrimac was a_ single-screw, changes and repairs were hurriedly made, first brea WI ert Point 
Pe steel cargo steamer of about 6,000 tons a battery of two 6-pounder rapid fire whic would have inevitably occurred 
3 burden; she was 330 feet in length, 44 guns put aboard, and a coat of war color yoner oO! ter, wa erv. lu n 
feet bean ind was built i1 1SQ4 at New put on is t used u to mis thie iwtu gal 

castle-on-Tyne for a Norwegian firm, be On April 14 I received a telegram trom that raged two day ite! 


Navy Department informing me that Finally n April 30, a new strap ha 
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chief engineer of ing been made, the ship leit tor Key 
the Merrima The Navy Department West, wher rrived on May 4; the 
had allowed seventeen men as the engine’ speed on the way down was about 10.25 
‘ room force of the ship, five of whom were not It w noticed on the way dow 
machinists. Only two of these had ever that the p ot t ntermediate ran} 
had the slightest experience with marine shait bearing w working with the m 
engines I questioned one of the other tion of the engine nvestigation at Key 
machinists about his previous experience West showed that the threads of the big 
at Sea He said: Oh, yes! [ have beet p volt and their nut ver Worn an 
on a boat before I was or tugboat orroded \ ti 1 dangerous extent 
m the Mississippi.” I began to hope Pin rs were jammed in_ betwe 
Here at least was one more man of some _ threads of the nuts and the bolt, and the 
experience [ asked hin What did ip ran in tl way until she was sunk 
you do on board this tug?” Oh!” he The Merrimac remained at Key We 





replied. “I was just ridin’ around.” The until May vhen she proceeded t 
experience of the others was even mor: 
limited. When I took charge there were 
only ten men on board. With these | 


managed to get the boilers cleaned and 





the ship made ready for sea. On Apr 
R. K. CRANK, ASSISTANT ENGINEER : 
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23 the ship was towed from the yard t 


lLambert’s Point, where 5,500 tons 


ing first named the Solveig She had Pocahontas coal were put aboard 
one vertical, triple-expansion engine, witl On April 25 steam was raised, the e1 


cylinders 24, 40 and 64 inches in diamete1 gines warmed and moved, and all wa 


and a stroke of 3’ feet. She had two ready to start for Key West. But on 





Scotch boilers, 15 feet diameter, 10'% feet trying to start the engines, in response 
in lengt The engines and boilers were’ a signal from the bridge, it was found im 
in the same compartment In 1896 this. possible to get them to turn over. Or 


stcamer was burned at Newport News, investigation it was found that the strap 


' Va.; the entire cargo of corn was con of the go-ahead eccentric of the inter 





sumed by the fire, and everything above mediate engine was broken in two neat 
decks was destroyed, but the engines and the foot of the eccentric rod The sur 
boilers were not damaged in the slightest faces at the point of fracture showed les 
degree The ship was bought and re than a square inch of good metal—an old 
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fitted by the Lone Star Steams! Ip Com breal has been said, the engines of 


pany Almost her last service with this the Merrimac were triple expansion 
line was carrying a cargo of iron ore the high pressure Ive was a piston Cieniuegé n the south coa f Cuba 
from Santiago de Cuba to Sparrow's valve: the intermediate and low pressure’ where she joined the squadron of Com 


Point, Md., about three months before flat slide valves The high and inter- modore Schley She did most excellent 


she was sunk The scantlings of the mediate valves were in the same chest er ! ng the ships, being em 
Merrimac were verv heavy, and she was’ The engine throttle and the high pressure ployed every v when the weather would 
a very stanch, strong ship valve both leaked very badly Conse pern I ive stated the trouble that 

On April 9 the Merrimac was sold quently, when the engines were allowed was had with the machinery in order t 


to the United States Government. and to stand for a little time, the leakage corr: nt impression that the 
on April 11 she was formally commis iused the pressure to accumulate in the ship wx broken down, helpless and 


sioned at the Norfolk Navy Yard as a_ intermediate chest: this caused a heavy vorthl Merrimac was the be 











736-22 


collier that the Government had, and 
was admirably adapted tor the service. 
Her boilers were in most excellent con- 
dition. Her engines were not in good 
condition; they were like those of any 
tramp steamer that has been running 
constantly without repairs. The men on 
board were inexperienced, and it was 
impossible to watch them all the time. 
| could trust only two of the machinists 
to keep watch below; to relieve them 
somewhat I had been in the habit of tak- 
ing a night watch myself. It is not sur- 
prising, with the force on board and the 
condition of the engines, that break- 
downs should occur. 

The first week that the squadron lay 
off Santiago was one of uniformly fine 
weather The Merrimac had been very 
busy every day in coaling the different 
ships On the forenoon of the first day 
of June, about 10 o’clock, the New York, 
that had just arrived with Admiral Samp 
son on board, steamed very close to the 
\lerrimac, and everyone on the flagship 
scrutinized us very closely Why. we 
knew later The Massachusetts was ly 
ing alongside at the time, taking in coal 
\bout 12:30, while we were sitting at 
lunch, Assistant Naval Constructor Hob- 
son came over from the flagship with the 
startling announcement that the Merri 
mac was to be run into the entrance of 
Santiago harbor and sunk there across 
the mouth When we had recovered 
somewhat from our surprise, Mr. Hob 
son brietly outlined his plans, as follows: 
Powder charges, in copper cases, were 
to be suspended along the sides of the 
ship, about 10 feet below the water, with 
electrical connections for exploding 
them; a heavy anchor was to be sus- 
pended at the starboard bow and another 
as far aft as possible on the starboard 
quarter, ready for dropping when the 
lashings should be cut; all sea valves 
were to be made ready for quick re 
moval; the big cargo ports in the ship’s 
side were to be opened; the ship was to 
be run in from the westward, swung 
across the channel with the helm, the 
anchors were to be let go to hold her in 
position across the channel, the powder 
mines were to be exploded and the sea 
valves knocked out to sink her, and then 
the survivors were to get out as best they 
could 

Preparations for carrying out these 
plans were begun at once. In company 
with the executive officer and myself, 
Mr. Hobson made a thorough inspection 
of the ship. Paint marks were made on 
the deck to indicate the position of the 
transverse bulkheads, and the positions 
of the powder mines, between the frames, 
were marked. Gangs of men were set at 
work placing and securing the anchors 
The preparations in the engine room were 
very simple. All the bunker doors were 
opened, and where it was possible plates 
were taken off the bulkheads to give the 
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water free access to all parts of the ship. 
Wooden props, of pieces of scantling, 
were prepared and driven in over the 
bonnets of the main injection valve and 
of the sea supply valve to the fire pump: 
these props were so placed that they 
could be easily knocked out, from the 
floor of the engine room, with a sledge 
hammer. Some of the men were put to 
work at removing all the stores and tools 
that were not needed from the store 
rooms. I assisted Mr. Hobson in mark 
ing places for the powder mines, had the 
cargo ports opened and assisted as much 
as I could on deck. The work of getting 
the ship ready was carried on all night 
and until nearly daylight of June 2. All 
the old crew had left the ship by dark on 
the ist, and only the working gangs from 
the flagship, and the crew that was to 
take the ship in, remained. I had the 
oil service of the engine carefully cleaned 
and filled, the fires in the boilers cleaned 
and gotten in good condition, the safety 
valves lashed, down to prevent their blow 
ing off and warning the enemy, and the 
nuts on the bonnets of the sea valves 
slacked off until the joints were broken 
and the water trickled through. I had 
selected Phillips, machinist, first class, 
and Kelly, an acting water tender, as the 
best two men to go in with the ship; the 
former on account of his intelligence and 
knowledge of the ship and the latter on 
account of his faithful, reliable nature 
and his great wish to be allowed to go 
These two men worked below all night 
in getting everything ready. The top 
cock on the gage glass of the starboard 
boiler had begun to leak very badly, and 
there was no way in which to shut it off; 
this materially increased the discomforts 
of the engine room, while the escaping 
steam made much noise. I got a mat- 
tress from one of the state rooms and by 
ramming this around the valve man 
aged to stop the noise somewhat. 

Finally, all preparations on deck were 
completed. The fires in the furnaces 
were burning brightly, steam was up to 
150 pounds, life preservers and pistols 
lay handy for the men, who were stripped 
to shoes and drawers, ready to swim; 
final instructions had been given to each 
one and all was ready. The engines were 
started ahead full speed and the ship was 
headed in for the entrance of the harbor. 
We were “off” at last. 

I remember looking up through the 
engine hatch and remarking to the ma 
chinist, Phillips, that it was broad day 
light \fter we had been running about 
ten minutes or more, and just when we 
below were expecting that the forts would 
begin firing at us, the engines were 
stopped by signal from the bridge. Very 
soon after a message came from Mr. 
Hobson that the engines would be 
needed but a little while longer. We 
then understood that the attempt had 
been given up. The admiral had de- 
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cided that he would wait until the next 
day and send the ship in under cover of 
darkness. 

The fires were banked and everything 
made secure below. Phillips and Kelly 
alternated below in keeping watch, until 
a relief machinist and water tender came 
over from the Marblehead about noon. 
With the aid of these men I had the star- 
board boiler blown down and the valve 
on the gage glass made tight. A bonnet 
on the main feed pump had begun to 
leak very badly, wasting nearly all the 


feed water. We attempted to remedy 
this, but could not get the studs on the 
bonnet out. Kelly and Phillips went 


over to the New York about noon to try 
to get a little rest, but they were objects 
of such curiosity and attention from the 
men of the ship that they returned in 
despair to the Merrimac about 2 o'clock, 
where they lay around all the afternoon 
and evening trying to sleep. The nervy 
ous strain and the “sagging down” after 
the recall of the ship had made the men 
sleepless, and they got but little rest 
This waiting was a very severe strain 
on the nerves of the men 

Mr. Hobson had decided to make sonic 
changes in his original plans. He de 
cided to explode each of his mines sepa 
rately instead of exploding all of them 
simultaneously. There were seven mines 
on the port side, and the battery and wires 
of each were placed just inside the rail 
of the ship and directly over the mine 
Mr. Hobson feared that the shock of the 
explosion of the mine might hurt the 
man who exploded it. The two men in 
the engine room were given a station 
at the two mines farthest aft; when 
they had completed their duties in the 
engine room they were to go on deck, 
explode their mines and then join the 
other men in the starboard gangway. 
The catamaran and lifeboat were slung 
on the starboard side, and the men were 
to rendezvous near these two boats 

\bout 7 p. M. I got some firemen and 
machinists of the old crew oi the ship 
to come over. These men relieved the 
Marblehead’s men, and remained on the 
ship until 2:35 A. M. of June 3. The fires 
in the boilers were again cleaned in the 
night and all the arrangements of the 
previous day carefully gone over again 
I lay down on the bridge about 9 P. M., 
but found it impossible to sleep. Mr. 
Hobson was attempting to get a little 
sleep in the ward room. We were wait 
ing until 3 o’clock, when the ship was to 
be run in 

\bout 2:30 A. M. Mr. Hobson came on 
the bridge and took a look around. He 
gave some final instructions to the men. 
The relief crew were called up from the 
engine room and got on board the launch 
of t 
side, with Cadet Powell in charge, to take 


i 
he New York that was waiting along- 


them to the Texas. The Texas was the 
nearest ship, and lay between the Merri- 
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mac and the shore. The launch shoved 
off with the men, leaving only Phillips, 
Kelly and myself in the engine room 
The engines were started ahead at dead 
slow, and the ship was headed in for the 
harbor entrance. When the steam launch 
was about 100 yards from the ship Mr: 
Hobson hailed her from the bridge and 
asked Mr. Powell if I were in the launch 
“No!” came back the answer. “Come 
back and get him!”” sung out Mr. Hob- 
[ 


son. So was not permitted to go in 


with the ship on the second tri I 
jumped into the launch and was taken 
to the Texas. The launch followed the 


Merrimac in to pick up any survivors 
there might be 

What happened aiter I left the ship 
was described to me by Phillips, and I 
will try to give his description as exactly 
as possible \bout 2:45, then, the Merri 
mac was headed in toward the harbor 
mouth, the engines running at dead slow 


full speed 


Che speed vas ncreased t 
after it was judged that the steam launch 
had reache d_ the Texas Che engines 
were running at about 60 revolutions: 
this should have given the ship a speed 
of at least 10.5 knots. The boiler steam 
gage showed 155 pounds. Kelly was slic 


ing and coaling the fires in the two boil 


ers and Phillips stood by the engines 
Charette, one of the men on deck, came 
below with a message from Mr. Hob 
son: “Open her wide,” he said. ‘She's 
doing all she can now,” said Phillips, 
“and has more steam than I have evet 
seen on her before.” “How long will it 
in?” asked Phillips 


“About twenty minutes,” said Charette, 


take us to. get 


and returned to the deck. Kelly had time 
to coal and slice all his fires before the 


first shot was fired from shore 
\bout five minutes after Charette had 


left the engine room the men below heard 


1 


the boom of the first gun from Socapa 


‘ 


This battery was on the west of 


the entrance, the side from which the 


Batte ry 


Merrimac was approaching. Kelly came 
into the engine room from the fire room 
to have a look at the water level in the 
boilers The gage glasses were in the 
engine room. “Did ye hear that, Phil 
lips?” said Kelly ‘That'll be the New 
“he men had 


1¢ New 


York would make feint of chasing the 


York firing blanks at us!” T 
] 


been told on the first day that tl 
Merrimac, to give the Spaniards the im 
pression that the Merrimac was a block 
ide runner trying to get in; this idea 
had been giving up, but the men below 
did not know it. Several more shots fol 
lowed quickly and the men below felt a 
I “Those are fine 
Kelly then 


ran to take a look at the water level in 


shell strike the s] p 


blanks, Kelly,” said Phillips 


the boilers. The salt feed was open to 
the condenser; but the bonnet of the 
main feed pump, before mentioned, was 
leaking so badly that the feed had run 
low in the boilers. Kelly went over to 


the port side of the engine room to start 
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the big fire and feed pump on the boil 
ers. Phillips stood by the reversing gear 
waiting tor the last signal that would 
ever be sent below The firing above 
was now very rapid and heavy trom au 


lemen 


tomatic guns, rapid fire guns, rif 
on the bluffs and from the Reina Mer 
cedes. 

Just as Kelly had started the feed pump 
the engine gong rang loudly and the in- 
dicator was swung back and forth; this 
was the signal to stop the engines, knock 


off the bonnets of the sea valves and go 


on deck Phillips stopped the engines 
and sang out: “Let her gO, Kelly! 


Knock out your props!” With one blow 


ol the sleda that had been placed nea! 


the pump Kelly knocked out the prop 


over the bonnet of the sea supply valve 


of the teed pump and then the prop over 
the main injection valve, singing out as 
ie did so They're gone!” Phillips 
rushed up the engine room ladder on 
deck. Kelly sprang back as he knocked 


out the props, to avoid the inrush of 


water through the big injection valve 
The engine room flooring here was 
wood and very slippery Get up o1 
deck!” shouted Phillips, as he ran up 
the laddet The water rushed into the 
engine room with a= roar Kelly had 
slipped on the planking of the floor as 
pring 


he sprang back and had fallen 
ing to his feet he ran into the fire room 
and with an axe cut the pipe leading from 
the bottom blow of the donkey boiler to 
the sea. Glancing at the steam gages 
saw that the steam was above the usual 
limit of 155 pounds; so he opened the 
doors of the front connections of the 
boilers and the furnace doors He did 
this | suppose, because he had been 
trained never to let the steam run up 
over the limit set The steam could not 
have risen too high to suit Hobson: had 
the boilers exploded, nothing _ better 
could have happened for the success ol 
the scheme for sinking the ship. Still, 
Kelly, even at the last moment, did what 
he thought was proper and what he had 
been trained to do Meanwhile, the en 
gine room was filling 
Phillips had thrown off 
hastened up the long ladder from the en 


S shoe S and 


gine room to the deck He was blinded 
at first from coming into the dark from 
h 


He groped 


the bright engine room 


Way alt to mine No 


to where the bat 


tery box lay on the deck, close to the 
rail. He put on his belt, pistol and life 
preserver, which were lying there. Scrap 
ing the tape off the ends of the wire, hi 
made the contact; he says that the mine 
did not explode Crossing the deck hi 


started forward along the starboard gang 


way, when he heard a sst! SST! SS1 


from someone lying on the deck out 
board close to the rail, near the door of 


the petty officers’ mess room, which was 


about amidships. Three of the men or 
deck, having completed their duties, were 


lying against the rail on the deck. He 


\ll this time the firing at the ship was 
very rapid, especially from the riflemen 
on the bluffs on either side of the en- 
trance; they were firing at the ship by 
I] lhe ritle bullets pa 
tered o1 the decks like hail Ph llips 


said that some of them struck within 


arm's reach of where they lay he ship 
could be fe t remble occasionally from 

¢ M pac e shells that struck het 
\ big shell burst forward, at the break 
of the forecastle ike an enormous sky 
rocket. Some of the men wished to jump 


overboard, but were restrained by Mr 


Hs ) ( )) Vas Cl i ( 
It Kelly lad nade S 
Vay ug t n on ip t tie 
le tH] ) | ‘ ) 
t ( p ( 1) h ) ~ d 
‘ es ( onnected me 
i] ‘ \\ | por 

TW ’ ep 

1 ed e d 
et + Sé I it an | tive 
‘ 1 went up the star 
( ist cit ii¢ 
( 1 ( Ww! ( 
te I lodged act the 
le rif na 1 ad \\ ] il ne thie 
starboard Phillips had done 
On | ‘ the ve lv seven me n 

: , 1 1 

thre rev e men tying in tiv yang 
vay had ounted nos ind there were 
seven So when Kelly came groping 


ilong tl deck Nii Hobson, lorgctting 


that there were eight, leveled his pistol 
it Kelly ind ud Who 1s that 
(Charette uid It Kelly!” and Kelly 
lay down with the others. Kelly listened 
for a ond to the fusilade ind then 

ked \n ( long ha this been 
colt . 

Phe ship was now settling rapidly. The 
steam pipe to the whistle was shot away, 


ind the steam began to escape trom the 


boilers with a loud noise Mr. Hobson 
vas under the impression that a_ shell 
d penetr ited rie ot the boiler ind 
told me so: from what Phillips said, I 
tl t was the whistle pipe that was cut 
It moment there ime a heavy, mutiled 
explosion that lifted the whole ship. One 
t men told me that he could feel the 

p lift and rise under him—it seemed 
veral feet hip immediately heeled 
to starboard The men thought that 
vould turn over, and they were tor 

ping erboard \gain Mr. Hobson 

t d ( wing that she ] id 
mail board to keep her from 

ip " \fter listing over the hip 
D ‘ down, bow first The water 


rushed over the men from forward betore 


thev had time to get to their feet The 
return WT vashed them forward, and 
Kelly Was i ced mto the chute or one 
of the fire room coal bunkers, the hatch 


of which had been left open He clung 
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on to the coaming of the hatch, and thus 


escaped being sucked down Phillips 
said that he was sucked down with the 
ship, and but for his life preserver he 
would not have risen; as it was, he was 
strangled almost when he reached the 
surface The men rose to the surface 


close to one another, and made their way 
to the The 


sized as the ship went down; 


catamaran. catamaran cap 
it half-way 
righted and then fell back again, the men 


clinging to it while it was vertical in the 


water. The line by which the catamaran 
had been suspended now acted as a 
mooring line, holding the catamaran to 
the ship and preventing it from being 
carried into the harbor by the strong 
flood tide. The men clung to the cata 
maran for two hours, until daylight 
came, with the life preservers drawn up 
over their heads and only their heads 
above water How they were subse 
quently picked up by Admiral Cervera 
is known to all. 

Their miraculous escape from the 
storm of shot and shell, from drowning, 
from sharks, seemed but a part of the 
wonderful good fortune that followed 


our men throughout the entire’ war. 


Phillips was promoted to the grade of 
chief machinist, to which, however, he 
would have attained sooner or later, even 
Kelly was also made a 


Im peace times 


chief machinist; much more of a promo 
tion, however, as he was only a fireman 
Phillips is now serving on the Iowa and 


Kelly is the 


Cuban 


on one of small prizes in 
waters 


AAA 


Our Naval Armament. 


It takes three things to make a navy 


the ship (including armor and the en 


gines), the artillery and the personnel 
This article will deal with the question 
since the ship factor and 


tor 


of guns alone, 


the personnel factor are somewhat 


extended for discussion within the limits 


assigned We can say, however, that 
ship for ship, our navy is better than 
most, if not all, others, and that on the 
personnel side it is the best going 


Nevertheless, this superiority may be un 
availing if the not powerful 
Weakness here may be fatal in 


gun is 
enough 


the hour of trial—‘the drumming guns 
have no doubts.’ 
The Americans are a great people, a 


great business people; nothing but the 


best machines will answer their purposes 
The machine bought to-day is laid aside 
better do we 


to-morrow for a How 


apply this business principle when it 
comes to arms for our army and navy? 
One would be tempted to say, “Why, 


they surely have the best, the very best, 
there are to be had.” But the cold facts 


are that they haven't. 


It is a fact that the guns of our navy 
are only of medium power as compared 
with the guns of other nations We 
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have fought Spain with inferior guns and 
need of 
hap 
been served by 
the field is 


concerns us 


inferior powder. There is no 


speculating on what would have 
had 

gunners, though 
The that 
not what was or what might 


is that fact that 


pened her guns 
capable 

tempting matter 
is what is, 
have been, and “what is” 
our navy has inferior guns, even down to 
The thing for us to do 


the 


the shoulder-arm. 


is to compare our armament with 


armaments of other navies, however 


“odorous” the comparisons may be. In 


these days smoke from guns is more than 


a nuisance; it is a positive handicap; yet 


our navy is just now beginning to adver- 


tise for smokeless powder. Even with 


this, however, our guns cannot’ be 


brought up in power to equal like guns 


abroad. The gun designed for pressures 
due to black or brown powder is weak 
toward the muzzle as regards its use 


The 


pressures falls much more rapidly as the 


with smokeless powder. curve of 
muzzle is approached in the case of black 
or brown powders than does the curve 
from smokeless 


of pressures derived 


powders. Our guns are therefore made 
lighter or thinner toward the muzzle than 
are the guns designed for smokeless pow- 
ders. Again, our guns are all built up or 
the 


being armed with wire-wound guns cap- 


hooped, whereas English navy 1s 
able of standing far greater powder pres- 
sures, weight for weight and caliber for 
caliber, than our guns. Also, the Eng- 
firms (Armstrong-Whitworth, and 
Sons & Maxim) are furnishing 
guns to Chili, 
Our 


lish 
Vickers, 
and 


wire-wound Japan 


other nations hooped guns are 
doubtless superior to similar guns built 


in some foreign countries, but the trouble 


TABLE I. 


12-INCH GUNs. 


pe | sp | 2 
5 ¢ 64 . 
ot 4 Z 7) 
S. = = D 
f ue ® a 
c ‘= be S) 
es fe : 
— 
Weight, tons. 45.2 16 45.9 50.3 
Pow. chge. lbs 425* 167%t 198.4§ Tt 
Wt. of Sheil.. R50 850 644 850 
Initial veloc- | . as me 
: > 2100 2367 2625 2750 
ity, ft.,sec. | 10 a bad . 
Muzzle Ener-/ os gor | a an wR " 
Sere tone ¢ 25.985 |83,020 30,750 44.573 
Muz. En. per / nr 18 625 Rap 
ton of gun. | = ’ “ea j 
Yeo » : 
Penetration | 30° 8 367.8 : 15° .9 
w'rghtiron \ 
Penetration ( o4"4 2g"+ 
a \ 
Length of) 
bore in Cal- 35 35.4 40 40 
oo eee \ 


is that those countries have discarded the 
hooped gun and taken a_ better. 
But there are hooped guns built abroad 


have 
which appear to be superior to our guns 


* Brown prismatic smoke producing powder 
+ Approximate only. 
+t Cordite, smokeless 


§ Smokeless powder. 
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and they form the armament of possible 
the 
deductions 


antagonists in Philippines 
The 
plain in the accompanying tables. 
A study of this 


above are made very 


table is most in 


structive, particularly the columns of 
“Muzzle energy per ton of gun” and 
“Penetration, wrought iron,” in inches. 


If the metal in our gun did as much duty 
as the metal in the English gun, and our 
gun still developed but 25,985 foot tons, 
the gun would weigh but 36.2 tons, in- 
45.2 actually does 
With the metal performing the same duty 
the Vickers, & Maxim 
would weigh but 


stead of tons as it 


Sons gun 


for 


as 1n 


our gun 29.3 tons 
the 25,985 foot tons of energy developed. 
The differences in penetration speak for 
themselves. 


There is another factor to be taken into 


account, and that is rapidity of fire It 
takes several minutes to load, aim and 
fire guns of large caliber, say five or six 


or even more for the 12-inch gun. This 


factor has a very important bearing in 
view of the limited thickness of armor a 
ship can carry and the very great pene 
trative power of projectiles from smaller 


caliber guns, coupled with the rapidity 


with which the smaller caliber guns can 
be fired. The ship carrying the heavier 
guns may be destroyed before she can 


get in one of her greater projectiles, since 


the percentage of hits is not over 10 per 


cent.—it was 8 per cent. at Santiago on 
the 
These facts may be made clearer by Table 


I] 


American side, counting all guns 


TABLE II. 


PENETRATION AND RAPIDITY F FIRE 


rere Penetration. 2 : 
Calibers Number of 
of Shots 


Guns Per Minute. 


lron.| Steel 


in © 
10-inch |25".8 20° (a) 1 shot celigg 
/ m. 16 sec 


U. &§. N + , {1 shot in 5 
o_ x 30 » ) = . be 
12-inch | 30°.8 24" (a) 4° 6, jm 

: shot F 
13-inch | 31.6 27 (a) |41 Shot in 
/ or 6m 

U.S. N....... 8-inch | 21.1 |16(@) 1shotin 2m. 

Elswick.... 8-inch | 26.4 20.3(a@)3to4 per. m 

fy ee 8.24-inch | .... 20.08 Quick-firer. 

Krupp ./9.45-inch | .... 23.35 Quick-firer. 

Schneider | . . . 

. 6.3-ine 2 Ouick-fire 
Canet , 6.3-inch ‘3 Juick-firer 


Vickers. ) | go; 
. at 9.; . : 8 26 
Sons & 9.2-inch | 34.3 26.6 


Maxim . | 8-inch | 26 20.2 5 per minute 
Vickers, ; 

Sons & > 6-inch | 21.1 16.4 8 times perm 

Maxim. } 


@) approximate only 


here is plenty of food for reflection 
gun just about 


but is 


in this table. Our 12-inch 


equals Krupp’s 9.45-inch gun, 
just how much slower is 
Krupps did not give 
Vick 


are building the 9.2 


slower of fire; 
not clear, since the 
the rapidity of fire with their data. 
ers, Sons & Maxim 
inch gun which is intended to penetrate 
34.3 inches of iron, or 26.6 inches of steel; 
This 


will surpass our 12-inch gun and will very 


it is to be a quick firer also. gun 

















( Yctober 6, ISOS 


nearly equal our 13-inch 
34.6 
guns of Table II 


tt the \ 


gun, which 
All the 
are actual service guns, 
8-inch 


mnstruction 


penetrates inches of iron. 


*Kers 


and 9g.2-inch, 


The Vick- 


8-inch 


under c 


ers 6-inch gun equals our gun, 


their 8 
inch and g.2-inch will do all they calcu 


late they will do 


and we may safely assume that 


\ ship like the Oregon carries four 13 


inch and four 8-inch guns, all of which 
can be fired on one broadside. How 
would she compare with a ship carrying 


an afr 


hers, 


mament equal in total weight to 


but made up of high power 8-inch 


guns? The Oregon’s 13 and 8 inch guns 


weigh 363.6 tons: the Krupp quick fir 
8.24-inch, 50-caliber gun pierces 22.25 
inches of steel (the Oregon has 18 inches 
of steel on her belt, 15 on her turrets and 
6 inches er casements), and weighs 
20.18 tons; hence, an enemy could carry 


within the same 


18 of these Krupp guns, 
limit of total weight. With 4 of these in 


turrets and capable of being used on 


enemy could have I1 


either broadside the 


guns firing on a_ broadside \llowing 
the Oregon one minute between shots 


with the 8-inch and three minutes for 


the 13-inch and taking the chances of 


naking hits into account 


(say, I in 12 
for the 13-inch and 1 in 8 for the 8-inch), it 
unds from the four 


' ; 
would require three r 


3-inch guns to come within the 
the 


metal 


pre yb 
( rege yn 
ind 


would throw 22.200 pounds of 


t 
would hit the enemy once with a 13-inch 
shot and 4.5 times with 8-inch shot, o1 
5.5 times tota Our 8-inch guns are not 


quick firing, while the Krupp guns are; 


we must, therefore, give the Krupp gun 
greater rapidity of fire than once pet 
munute say, tw mes per minute (see 
the Elswick and the Vickers guns above 

8-inch) In nine minutes the enemy 


would fire 198 shots, of which 24.75 would 


be hits The Brooklyn was “hit” many 
times at Santiago, but no vita spo vas 
touched ence our 5.5 hits might not 
damage e4 y seriously, while one 
or more of | 1.75 hits might reach a 
vital spot on the Oreg: his chances 
ire nearly § \ turret tl 
Viszcaya was put out of action at Santiago 
by she \ the gun port and 
tered t way ig all witl t 
turret; it is 1 nown what the size o 


rge! vhnat 1s kt \ Ss its effect 1 gun 
out ot a nm p ently Had a shel 
hit the Oregon tl vay two guns would 
| i\¢ bee le l 

It 1s sc elv at swer to the re 
going hypothet se to say that n 
such shiy t s that enemy, for the 
point sought to be inforced herein is the 
inferiority of our naval guns to those used 
in other navies Che American policy 
during the war of 1812 was to have 
greater gun-power than the enemy; to 


given time 


mina 


enemy. In 


yy that 
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the case supposed above, the Ore 


gon 
would throw 22,200 pounds of metal from 


her 


armor piercing guns and the enemy 
would throw 49,500 pounds from armor 
piercing guns, all within nine minutes 


Nor 


gun can be 


is it yet proved that the 13-inch 


loaded 


three minutes—the 1o-inch can get around 


and fired once every 


in 2 minutes 16 seconds, but there is 


nothing to show that the 13-inch can 


rival it. On the other hand, foreign quick 


firing guns use a better interrupted screw 


than do we for the breech 


blocks of our 


old style 8-inch guns used on all our 
ships; they are therefore able to fire 


more quickly than we are Chen all for 


eign nations use smokeless powder and 
ive their sights marked for range 
given by that powder our sights are 


marked for ranges given by 


substitute smokel 


der: if we 


(as we are now to do) these 


going 


bars must be re-marked 
It thus appears that our navy give 
guns to our gunners inferior, caliber tor 


caliber, to the guns given by the “effete 
the Old World to thei 
Why is this the case 
there been too much conservatism in our 


Why are we 


nonarchies” of 


vunners 


Bureau of Ordnance? 


handicapped with smoke _ producing 
powers at a time when all nations, in 
cluding Spain, are using smokeless 


powders and have been for years? 

And are we as far behind with smal 
or shoulder arms as we are with our 
irtillery? \pparently we are In th 
small 


that 


first place the navy arm is ot 


caliber different from used in th 


army (0.23 and 0.30), so there can be nm 


interchange of ammunition between thi 


branches of the armed forces of the 


two 
United States 


blunder 


In the next 
made in the rifling of the 


Virtually the 


Was 
navy small arm 
practice in small arms is to so rifle thi 
bullet will 


and a half turns in traveling the 


gun that the 


or one 


length of the barrel This rule is the re 
sult of long practice and expensive ex 
periments, and is undoubtedly sound 
But the navy rifle was so constructed 
that the bullet would make seven turns 
in the length of the barrel—and the rifling 
the guns simply refused to play t 
vould not ind the stra ta Phe 
ival authorities thereupon 1 ide matter 
orse by decreasing the length « the 
mullet until the rifling would stand ( 
train (for the weight of the bullet i 
now so small that its carrying power was 
tt sufficient for even moderate ranges 
t takes considerable power to throw a 
eather a yard or so), and the pow: 
the powder behind such bullets as_ the 
navy adopted is very largely spent in 


giving them the seven turns in the length 


of the barrel \ new small arm has been 
meanwhile 10 
| me 


peen ic 


idopted for the navy, but 


000 of the 7 to 1 twisters had 


nd issued to the service 


25-739 
[t ae | let ‘ 1 Vigor 
ous p ests we t mad vy outside 
xpel v tl iopt ) the 
0.23 e! ne e 7 to I idea ch 
pt! ALC > Vere 1 bt Wit Ol 
So here w e three distinct cau 


(ordnat ( the | ptiol ind etentre ot 

hooped gun w hie vire yvound guns 
. } ; 

were bein doy ’ vhere e wire 

wound gun was wn to be more power 

1 t} 1 é | Ope il g bot t yretic 

illy ind | ly | 1dop mn yt 

row oke producing powde vhen 

s! eles POW was co re or 

had me ully, and the adop 

tion ; bortiv il shouldes 

irn the i xper ¢ ( ] rT 

unate r us \ t ul re y was 

Spall N \ the jue ot nly 

\ t shall we d oe it hole 

but w ¥ » ‘Chane ‘ thers Wa 

( oT ¢ I \ ( l ( d 

ed by ‘ f ( Bu 

, a) do tl d id 

1 | » ‘ t wou on it 

‘ ‘ ly t It 1s 

‘ ‘ uld b ed with 

, 

‘ | se ( yvhnen we ire 

‘ ] pt sCS 

sions bevot Cra d_ gold, 

S t ‘ i with 

, P 1 
\ 1 | | na Vas 


done GRADUATE | S. N. A 
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Proportions of Journals on Heavy 
Machinery. 


\ young engineer confronted with the 
probler lesig i new machine with 
‘ ree he 1 to rut ontinuously 
rd V £ veeds and pressures 
began seat ng for definite information 
n the bh proportion d are 
lit ret 1 tl \ emed t m to 
mee ) ogether { 
\ t ! a ‘ up Vas 
give lt lwin Reynold rt 
the | Pe: A Company vhose rule 
he q é | q ‘ t t é 
‘ { | p ted ea 
| ot ¢ ) 

I tter Mi 
Reynold t t tior é 
bject he ollow I é 
| ive | 1 el i 
t i l Ip t soo n ept n 
‘ n r e steam p ure 
nt to t tl haft 

gainst the ree hundred and fifty 
O 375 e limi yr | tal 


; lp { urnal ‘r main 
proved sat ictory 
} 
Mun eT oO ( V ia 
It eT ry note that the only 
é 1 Ww h Mr. Reynold ynsiders 1 


idvisable to reach soo # where. at every 


revolution, the shaft is actually lifted to 
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the amount of the play in the main jour- 
nals, so that opportunity is afforded for 
the free distribution of oil between the 
bottom of the box and the shaft. 

It is interesting also to apply the rule 
to various bearings in use, and if applied 
to modern locomotives it is seen that their 
driving boxes far exceed the rule given, 
running in some cases as high as 585, 
even where there is no relief of pressure 
and where the rule would limit the re 
sultant to 375. Independent of this it is 
of course well known that locomotive 
driving boxes are necessarily restricted 
below the size required for satisfactory 
working, and if they ran continuously, as 
many other bearings do, it would be prac 
tically impossible to maintain them 


AAA 


American Machinery Trade in Italy. 


Editor American Machinist: 

I read with much interest your Com 
mercial Review in No. 32 of your paper, 
and quite agree with your concluding 
idea: “Some believe that the Italian 
market does not receive the cultivation 
it deserves.” 

You are not at all wrong with your 
judgment. This opinion that the Italian 
market does not receive the cultivation 
it deserves 1s only too correct; in fact, 
there never was a truer one, so that I 
cannot refrain from adding some infor 
mation. Being since about twenty years 
ago established in this country as repre 
sentative of several leading German and 
Belgian firms in the iron, steel and ma 
chinery lines I know the situation very 
well 

Not only in America but also in Eu 
rope people do have a certain mistrust 
for the Italian business, and unfortu 
nately not entirely without reason. 
American firms try to avoid any loss by 
selling only either against cash with or 
der, payment before shipment of goods, 
or, in the most favorable case, against a 
bill of lading. Now, especially in Italy, 
those terms will not do at all, and more 
than one of the leading Italian works 
asked me with just reason: ‘‘What guar- 
antee offers the American firm that the 
goods I ordered and paid for will an 
swer my wishes, or that, for instance, a 
machine I order will do the work prom- 
ised and agreed upon?” 

Germany and English firms, for in- 
stance, have the following terms for ma 
chinery generally: One-third with order, 
one-third before sending the goods and 
one-third after two or three months from 
date of invoice, and these terms are al- 
ways accepted without hesitation. 

\nother and chief point why the Amer- 
ican business cannot get a footing in Italy 
is that scarcely one American firm has a 
representative regularly employed who is 
established in the country; instead they 
generally prefer to do business directly 
against cash with order. 
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I do not think there is another coun 
try besides Italy where it is so absolutely 
necessary to have a representative who 
personally calls on the clients, or who 
manages and concludes the business in 
the interest of the foreign manufacturer 
by writing in the language of the coun 
try 

\ll English, German, Belgian, French, 
etc., firms of some importance have in 
Italy their regularly employed agents, 
who are doing business on a commission 
basis and whose firms refer all direct 
correspondence to them 

Then certainly it is the duty of the 
agents to pay strict attention to the busi 
ness and to have dealings only with 
those firms about whose solvency there 
is not the least doubt 

The ideas of many American works 
that representatives should buy for their 





A NEW REVOLUTION COUNTER. 


own account and, of course, on the gen 
eral terms—cash with order or against bill 
of lading—are generally not practicable, 
as the agents can neither make large ad- 
vances nor can they themselves run the 
risk of having one or the other machine 
left on their hands if it does not entirely 
answer the conditions agreed upon 
Therefore a considerable business ex 
tension with Italy will be possible for 
\merica only when the leading works 
have their agents in Italy and exact less 
severe conditions for payment 
GUGLIELMO FREY. 
Milan, Italy. 
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A New Revolution Counter. 


We reproduce herewith, from the pages 
of the London “Engineer,” a new revo- 
lution counter which is by far the most 
<ind with which 


1 
| 
I 


perfect instrument of the 
we are acquainted, and which, in fact, 
ie field 

The instrument combines both a coun 


1 
} 


seems to about exhaust t 


ter of the usual construction and also a 
stop-watch—the pointers of the watch 
starting and stopping with those of the 
counter on the insertion and removal of 
the instrument in or from the shaft cen 
ter. 

The revolution counter has three dials 
on the one face, the largest divided up 
to 100 and the two others marking thou 
sands and tens of thousands. This seems 
excessive, but the counters are intended 
particularly for high speed work. On 
each dial the figures are duplicated in 
red and black, so that the number can 
be read at once whichever way the en 
gine runs, although the engraver has 
obviously made a mistake in making 
both circles of figures read the same 
way. A little black or red indicator 
appears behind the small hole just un 
der the center of the dial to show which 
color figures are to be taken This hole 
appears like the tail of the pointer in the 
engraving The instruments are very 
light, being made of aluminum; the di 
ameter of the dials is approximately 134 
inches. The long hand of the counter 1s 
moved back to zero by a thumb-screw at 
the back, while the smaller dials have a 
trigger attachment which returns the 
pointers automatically: this is also the 
case with the watch: The latter is wound 
by the screw underneath 

The instrument, which is also furnished 
without the watch, is made by ©. Berend 


& Co., Limited, but the address of the 


firm is not given by our contemporary 
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An All Round Engineer Wanted. 


There is a job for an engineer for the 
water works at Grove City, Pa., if it has 
not been already gobbled up. The re 


quirements, as enumerated at a meeting ot 
the city council, are that he must “run 
the engine, keep the plant in order, keep 
the water books, collect water rent, re 
pair all leaks, hydrants and valves, attend 
all fires and act as general superintendent, 
under the direction of council, and pay 
all moneys to the treasurer, take his re- 
ceipt and shall make monthly reports to 
council and give a bond of $1,000 for the 
faithful performance of his duties.” The 
salary is not stated, but the poor fellow 
is evidently expected to earn all that he 
gets, and the bond is designed to fix him 
so that he will not dare to shirk or at 
tempt to evade any of his duties—such 
as attending a fire and running the water 
works engine at the same time, for in- 


stance. 





eee eae. 
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A Steam Road Carriage. inch; the tubes are plugged at the outer spring bras an arch tapped to fit 














end; the supporting frame is of angle the adjusting screw to the center of 
BY R. I. CLEGG } 1 
steel 2X2x74 1nch diaphragn s, by a rod, att ed the 
\n experimental steam carriage be The weight of machinery and trame_ valve G; between F and /' is the spring 
longing to A. T. Cross, of Providence, is suspended from the axles by spiral //; the atomizet s supplied with steam 
embodies a number of interesting fea- springs, while the body of carriage is, in- and oil through the piping J and 7. The 
ipparatus, so far described used 
¢ ——— . : regulate the boiler pressure is the pres 
sure rises the diaphragm is torced against 
( spring lifting the lve ‘ 
osing ( tean passa ( 
ould e carriage come ind 
ne steam pressure W Slight Case 
losing the lve ind rutt 47 
hires on tl hand, whet Ip 
Il the diaphragm will open the valve 
maintain by increased combustion the 
desired pressure in the boilet 
In order that the combustion shall be 
S tal is p ssible complete the oll up 
ty ust be regulated with due erence 
to the varying cam pressure at. thé 
itomizers The oil governor in Fig. 3 
consists of two brass castings A and M, 
with a diaphragm / at Rk is a sediment 
chamber and_ plus QO connects t | 
tank 
As the p , © pip , 
is the valve operated by the diaphragm 
/ permitting o \ he cle red ul a) 
fiqqura: Tue t | » the aton ‘ Phe 
ilve 1s tapped to fit the threaded tem 
and can be reached Tol adjustment bv re 
OVINE he p ow f\ 


A STEAM ROAD CARRIAGE. rhe forward wheels of the carriage ar 


tures, particularly in the methods d addition, supported by elliptical — flat 1 is the square axle having rearing 
vised to secure automatic regulation ot springs for the spindle ( welded on: the wheel 
the fuel, steam pressure and water supply Fig. 3 shows the method of controlling revolves o1 the alignment Ihe 

The carriage complete is shown in_ the fuel; crude petroleum ts, by a steam vheels preserved by the rod tt ed 
Fig. 1; the smokestack, 12x2 inches, 


occupies the space between the two sma 
windows of the buggy top and 1s enain 
eled to the same shade as the leather 
trimmings Fig. 2 gives a view of the 
machinery after removing the carriage 

body; the oscillating engines art 

3 inches, and are reversed by a slide | 
valve which transposes the position ot 


the inlet and exhaust valves: the throttl 


and reversing levers are shown on the 
: right and are oper ited through rods | | 
connected to the two levers seen in Fig 
1: the teed pump is attached to the right 
hand engine, and is regulated by a float | 


1 


1 } 
acting upon the suction pipe the pulley 
’ , | 
on extreme right is for brake, while a 


ike position on the other countershatt | 


RS eee eter. 


is occupied by the eccentric working the | 
' pump lifting water from condenser to | 
supply tank; the gears are 6 pitch, fiber 


pinions and bronze internal gears, and | 
are geared to give a speed of ten miles | 
an hour at 400 revolutions per minute ot bn 
engine: the countershaft runs in spherical 
bearings; the boiler is wholly of wrought CARRIAGE BODY REMOVED TO SHOW ENGINES AND MACHINERY 


I 











iron and steel, the water back is formed i 
by two steel plates separated by a ring jet, sprayed into the furnaces, where it is to J): C, B and P) torm a single torging 
of iron 2x34 inch in section; into one of ignited by a torch, fed with the same oil. On the right of Fig. 4 is given the more 
the steel plates are screwed tubes about In Fig. 3 41 Is connected to steam drum; common form oi front wheel bearing fo1 


¥% inch apart, each tube 18 inches long B 1s a brass casting. bearing a ring C: vehicles of this class; // being the axle 


by 1%, with a fine thread 24 to the between B and C is a diaphragm E of and K K bearings for the pivot screws 











742-28 


J J; by bringing the bearings A A 
around the hub /, the center line through 








J J brought closer to L M and the 
eering lever 5 not so sensitive to ob 
stacles on the road. The bearing may be 
arranged so that the center line through 
Oe | 
> | t? 
— H 
| 
=} Cc 
E = " A 
o- a. “ 
Gs B Boiler 
J 
| 
| 
| . 2 
1 f1 
< 
Oo {tr 
+ Atomized oil 
P 
M 
he, aa Li) 
K~™ HN 
oul—> | 
supply Q = 54 
American Machinist 
Fig. 3 


ARRANGEMENT FOR FEEDING OIL TO 
BOILER FURNACE 


J J shall rot be pat lel to diameter of 
wheel, but shall bisect L M/ at the point 


where the wheel rests upon the ground 


However, the construction on Cross car- 





riage contains few parts, and is thereby 
J 
nec 
B 
A aes [ ; ji) 
D 
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ating. The air pump, however, is only 
used when away from home; at other 
times a copper ball, 3 inches diameter, 
is temporarily attached to a tee at J (Fig. 
3). The ball filled with water and heated 
by a Bunsen burner will cause the boiler 
to steam in twelve minutes; afterward 
the burner is extinguished, the atomizers 
shut off from boiler, while the ball is dis 
connected with the tee plugged; when the 
boiler becomes automatic on admitting 
steam to atomizers through regulating 
device. A supply tank is fastened to the 
wooden body on each side, and holds 15 
gallons of oil and water respectively; with 
crude petroleum the expense is I cent a 
mile. 

Providence, R I 
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A Proposed Link Hanger, 


BY FRED E. ROGERS. 

A novel form of link suspension has 
been suggested to the writer, and pos 
sibly it may be new and interesting to 
some of the readers. of this paper 
Whether it has ever been used is not 


known. 


The well-known ordinary form of link 
is suspended by a saddle having a pro 
jecting stud. This saddle is bolted to the 
side of the link, and of course the weight 
of the link and connections is so carried 
that the tendency is to twist the link over 
to the side opposite the saddle. On some 
locomotives the weight of the link and its 
proportion of the heavy curved eccentri 
rods carried by the hanger is not less than 
150 pounds, and the thrust in certain 
positions multiplies the strain. The result 
is that the wear of the hanger, even 
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Fig. 4 


ARRANGEMENT OF STEERING WHEEL AXLES. 


less liable to accident than the other form 
here described. 

Between the engines an air pump is 
fixed (vide Fig. 2) for the purpose of 
getting up steam; by pumping air into 
the boiler sufficient pressure is obtained 


to operate the atomizers until the water 
is sufficiently heated to become self-oper- 





thoroughly case-hardened, is compara 
tively rapid, and when worn the link tips 
to the side, with a consequent distortion 
of its functions and a detrimental effect 
on the other connections 

The double hanger shown in Figs. 1 


and 2 has been proposed to overcome 


the twisting action by making the vertical 
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line through point of support and center 
of gravity of the link, in the view of Fig. 
2, coincide with the middle point of each 
of the working bearings. 

The necessity for the two hangers 
comes from the inability to place the 
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A NEW METHOD OF LINK SUSPENSION 


point of suspension in the proper location 
to effect equalized cut-off with on 
hanger, but the same result is obtained 
by means of the parallel motion 1n com 
bination with the rocking piece ( This 
part has its point of support, D, located 
exactly as the point of suspension of the 
ordinary link, and the result does not 
ditfer in any way 


The pins G G G G are tapered fits in 


the hangers and working fits in the piec« 


( and the bars of the link. In the plan 
view the pin 2 is seen to be a tight fit in 
the arm of the tumbling shaft /. and a 
working fit in the piece C, so that the ar 
rangement is such that all the working 
parts are so located that the twisting 
action due to the weight of the link is 
entirely avoided, though at the expense 
of a number of extra parts and bearings 
to be oiled 
Corning, N. Y 
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Letters from Practical the inner holes of the former to the inner at t ther, t ink being fa 


1ioles of the latter, there is no excuse fo! e suitabl tool-hold e 


Men. anyone but a blockhead (and blockheads lathe. If the above has not been tried by 

















‘ . do not otten use such tools) to enter the y ot y ead ( ‘ 
The Starrett Six-Inch Micrometer. © : 
plug wrong, although by putting the t pr nd try 
Editor American Machinist ks — ' ; 
P noles in the ea i ra \ C6 ( ri | ( 
[I wonder if all your readers “caught jjne the plug could not be entered wrong pac — 
on to one ot the beauties of the Starrett even by a blockhead L ott 5s suc , 
micrometer shown in the front page ad- gestion to the Starrett ¢ ompany without turned out he di urse, held 
vertiseme! ) vou SSule Ol September charge . lr ’ , the ’ [ ndle ! 
Maybe I haven’t caught the correct the tap ed act the lathe 
\t first glance this struck me as an in spirit of the arrangement, but tl the , ' ck 
practicable to i : i one whici wav it looks to me and ji it sn’t so it ' o he 
could ] ive the holes in the pean Sp ced ] ' 1 \ \ 1 
1 aN ae nol se ' n spaced ought to be so. Did you ever see any \mer nist only w I 
: +} _ sidan iohilie oma ] +} : 
with ne ¢ ary ac racy niy Dy the thing neater in vour life I never did ' \ i 1] ribe \ 
iid of a great amount of labor, if, indeed C. O. Grirrin last volume. which I have bound 1 f 
this accuracy could be secured at all in from _instt en in \ + 
° Olil y i i ‘ ii 
regular production \ second glanc: A AA \\ , S ral 
showed however that the difticulties ot 4 P rv ' 
EE a Ey a RR Grooving Taps. He 
pacing t oles had been surmounted salah Raat oie Paes 
by is pretty 1 scnen is one \ ome . \ Criall \ achinist: ‘ . 1 j " 
] ] f 4 - ! ‘ L dive a 
{ cross It good manv davs ourney I have been a constant reader ) i1¢ : ' P 
If you will reproduce the engraving and \merican Machit ' sth cs ] 
nri . +} . ‘ irs, and up t tl esen l iy 
print it herew you cofcra wil oecthet 2S". SOS SP OO Oe FP it have S t 
} + 
the sliding head has as many holes for the ought tha lere Was one grave 1 
; es bout it. vi ‘ there \ not enough 
plu c p . n nd this simple scheme ou \ l here \ 
does the business These holes. both it f it. Instead of getting is we do - — =i ; 
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ed as of the first importance in the man 
but in the buyer of 
the most costly element in most 


who does the buying; 
the labor, 
production, no such knowledge 
r, usually, even thought 


machine 


is insisted upon, ¢ 
of. In hiring men we have generally only 
counter idea Lowness of 
fill responsible positions 
We 
among other 
the 


the bargain 


men t¢ 


price in 


is too often the determining factor 
for men, and insist, 
the 


One 


advertise 


things, that they aim in dark at 


pay they are to get man applies 


with an excellent record and another with 


no record at all but bidding a quarter of 


a dollar a day lower, and the chances are 


more than even that the latter gets the 


job 
Money not paid out is not necessarily 


money saved, or we might shut up shop 
and save it all. The money not paid out 
to equitably remunerate competent and 
intelligent service is money lost many 


times over. This is true in the first hir- 


and is also true regarding 


ing of men, 
their subsequent advancement. It is of 
the first importance to have the services 


of satished men, to have them know that 


they are fairly and reasonably treated. 
\s a rule, men know quite accurately 
what they are worth. No man can be a 
skilled workman without first knowing 
what good work is and also knowing 
when he does it, and he is apt also to 
know about what it is worth to do it. 


For various reasons the sellers of labor, 
the higher grades, often fail 
How many 


especially of 
to secure full remuneration. 
men there are employed who are paid not 
what they are worth but what will suffice 
to hold them, it being well understood that 
their family or other ties cannot easily 


be broken, to change their permanent lo- 


cation Some are so foolish or unfor- 
tunate as to become the slaves of a little 
piece ol land or a house I of course ad 
vocate the judicious saving of money. I 
do not advocate, as is the fashion, the 


accumulation of money at any sacrifice. 
The present use of money is often vastly 
better than the future use of it. The buy 
ing of a house in a small town by a wage 
always and necessarily a 


earner is not 


wise step. The possession of the value 


of the house in convertible shape leaves 
the man in a more independent position 
human nature in 


There is considerable 


the average employer and he should not 
be tempted overmuch 

But I have run away a little from what 
I was thinking of at the beginning, which 
was the necessity of wide general knowl 
edge in the heads of industrial establish- 
ments. The knowledge should be of such 
a character that it will enable its possessor 
for the various 
If, for 


to select competent men 


positions of minor responsiblity. 
instance, the head of a concern does not 
know enough to select a competent en- 
to be sure that he has such 


gineer, and 


an engineer, that concern is in a bad way. 


If his method of selecting his assistants 


AMERICAN MACHINIST 


is according to the price for which they 
can be had regardless of qualifications, 
then his method is about the worst pos- 
sible. We often see 
a call for a hustler. 
tablishment in most successful swing that 
The knowing of 


in the advertisements 
I never knew an es- 
was run by a hustler. 
how things should be all around is better 
The man to have 


best 


than all the hustling. 
the head of a hospital is 
physician you can get. 


TECUMSEH 


AAA 


for the 


SwiFt 


British and American Pipe Fittings. 


Editor American Machinist: 
I can sympathize very sincerely with 
Mr. Tecumseh Swift when he relieves 


himself on the subject of pipes and pipe 


fittings. The English idea (so far as I 
can find evldence of any idea existing 
about the matter) is that the female 


thread should be parallel and the male 
thread a pure parallel or a mixture of 
taper and parallel, according to the pipe 
method of 


fitter’s ideas of the best mak 


ing a joint. The diameter of a thread is 
a matter on which most makers here are 
a law unto themselves. In America there 


is supposed to be a_ standard sriggs” 
system of pipe threads, but judging from 
an illustration in ‘‘Power,” which showed 
a length of 4-inch pipe which had only 
been holding by two threads, it would ap 
that has 


been 


interchangeability 
not yet \nother 
ing feature about commercial fittings is 
that that the 
threads in an elbow, cross, tee or such like 


pear proper 


secured. annoy 


one can never be sure 


fitting are square with each other. 
I have seen a number of men who had 


previously considered themselves above 
the average as machinists show to very 
poor advantage when confronted with a 


pipe fitting job, while a very moderate 
man, who was acquainted with the pit 
falls and traps of piping, could easily put 
them to There the 
elements of a solution of the question in 


shame seem to be 


the “Tight Joint’ system. in which the 
threads are parallel, and a soft metal is 
forced into the threads by a set-screw. 
making a joint even if the fit of the 
threads is very slack. The pipe ends 
could with this system be faced up true 
with the thread and a butt joint made, 
the edges of the pipe bore being also 


rounded a little. 


I remember a steam jet ejector which 


absolutely refused to work. On inspec- 
tion it was found that the steam feed en 
tered the nozzle through a sharp cornered 
elbow. When the elbow was replaced by 
a bend the ejector at once worked satis 
factorily in If the ‘Tight 
Joint” method is to be used as a solution 


every way. 
it almost seems as if the “Tight Joint” 
people would have to issue licenses to 
most makers of valves, cocks, etc., as 
the threaded parts of these fittings are 
as unsatisfactory as the other steam fit- 
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the “Tight 
fittings as 


I don’t know whether 


gun-metal 


tings. 


Joint” firm make 


well as malleable iron ones There is 


something very attractive to 
well-finished gun-metal fit 


many peo- 
ple here in a 
front or ot 


Che 


over 


especially ona boiler 


ting, 
conspicuous position. finish of 
leaves, 
Many 
of the flats are filed (and badly filed at 
be mM lled 


threads 


American valves sold here 


in many cases, much to be desired. 


that) where they would here, 


even in quite common work. The 
wedges and 


of the spindles, the nuts, the 


sides ot the disks 


the back “open” or 


yo> 


“full” way valves are often simply cast, 
and, notwithstanding the low first cos 
a well-known brass finisher told me that 
customers who had left them had re 
turned to them, as they had found the 


“cheapness” more apparent than real, as 


the English valves had more metal in 


them, and realized more also as old metal 


scrapped. It seems rather 
filed 


America, the home of light and 


when finally 


strange to receive articles from 


medium 


milling, especially when we are treated 


(though not quite as often as formerly) 
to articles in the semi-technical press 
about “the unerring accuracy of ma- 


chinery replacing the uncertain operation 


of the hand.” It may be mentioned that 


firms like Deurance. of London, and 


Hopkinson, of Huddersfield. find no ditt- 
culty in obtaining twice or three times 


1 ] 


much for their valves and cocks as the 
ordinary run of makers secure. This is 
owing to the fact that quite a distinct 


proportion of customers in England do 


not object to paying for a good thing 
The same feature was noticed by, I be- 
lieve, Mr. Rockwood, an American en 
gineer, who, in trying to compare the 
relative costs of boiler installations in 


Great Britain and America. found that 


the principal anxiety of the purchaset 
here was not so much about first cost as 
subsequent satisfactory behavior and low 


Swift's remarks 


Mr 


on “Educating the Boy” and 


up-keep 


cost of 
“Small Shop 
Proprietors,” etc., are very su 
and at the first opportunity I will give a 


ideas (subject to 


few of my own present 
alteration without notice) on the = sub- 
jects. It is this feature of elasticity in 


everyday shop subjects 


Machinist” 


so popular here with that class who hav: 


the treatment of 


which makes the “American 


time to read technical 


One can pick up a great deal 


from it in an easily re 


to make up on 
subjects. 
of information 
even when the reading 


membered form, 


has to be done by snatches 


James Vos! 


Manchester, England. 

[The above communication 
the 
instead of 


seems tO 


inquiry as to whether the 
worst the 
American pipe fittings do not stray across 


which tapped 


suggest 
best samples of 
the water. Elbows are 
square 


with us, or we could not do the neat 


enough 


iobs 


are certainly common 
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of piping that are seen in our buildings, 


vast quantities of piping being used, and 
all apparently absolutely square where 
they are so required to be. We have to 
confess, also, that we seldom see valves 


the hexagon ends of which have not been 


Some makers of c valves 


milled 


finish the ends with the eel, and 


this 
filing It 


emery wl 
been 


+ 


seem to be 


work may have mistaken for 


would proper, in 


our endeavors to secure 


permanent trade 


abroad to send over in all cases the best 


specimens of our workt 


of such as justly provoke unfavorable 


matter ol 


AAA 


The Humpage Reducing Gears. 


Machinist: 
Mr 


Editor American 


[The shop notes by Vose in the 
} 


issue of August 4 bring up the interest 
ing subject of epicyclic trains by the 
presentation of a description of the Hum 


page reducing gearing 
The extreme compactness, combined 
with great range of reduction, of these 


call 


but the statement that none 


gears would for more than passing 


notice, of the 


technical institutions to which the model 


was loaned had ever offered any solution 


of its action is surprising. Probably this 
came from indifference rather than from 
the inability to properly analyze its move 
ments, as the action is no more com 


plicated than others which have been pre 


sented at different times 


While the half-tone does not clearly 
show the exact arrangement of parts, it 
can be quite safely assumed that the geat 
A is fixed, while D is keyed to the shaft 
shown to the left. The epicyclic gears 


B and ( 


ing ireely on this shaft, 


slee V¢ revoly 


are mounted on a 


and FE: is regarded 


as the driver, mounted on an independent 
shait. as shown to the right 

The precise arrangement is novel, but 
a similar principle, witl dded com 
plication, is, I think, shown by Henry 17 
Brown in “507 Mechanical Movements 

If the movement is as outlined above 
we have a different epicycl train 
whose action is easily analyzed, but the 
analysis will not be given here ftarthe 
than the simple formula necessary fot 
finding the ratios between the driver and 
the driven 

In this formula the letters represent 


the numbers of teeth in the different gears 
is designated in the hali-tone 
A 
. I 
R kk 
t 
A ( 
, m1 
BD 
The solution for the model gear shown 


is as follows: 


R 624 10.50 +, 


13600 
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or 10.56 revolutions of F- tor one o 
gear D 
This would be about the reduction 
usually given by the back gears of a 16 
or 18 inch engine lathe 
An interesting feature of these gears 
that the motion can be reversed witho 
any extra parts by merely changing t 
proportions li AC be less tha 
BD 
MOVE ent ¢ } d / W be n the ne 
at 
directio1 be greater I 
BD 
the rotations ot )) and will be opposed 
Phe Poss b ies oO great reductio 
ire wondertu id Ss st ited by \l 
Vose, only a slight variation in the pro 
portion ol the different gears is needed 


Thus if C have 33 teeth and J) 38 and the 
others be unchanged 


or 3073 tations ot FF to one ot DD) 
Now 


be increased one each the direction ot 


E and PD will be 


the number of teeth in C and D 


the 


rotations « opposed, as 


shown: 


> 
a 


? ( . 
R 12 13355 


39 1560 


40 * 34 


as 
40 * 39 


is greater than 1 


™ 


when 41:8 


infinity 


The ratio becomes 
D:C, 28 


formula disappears, 


dD 


the denominator of the 


then 


but practically under 


conditions will have no move 


the epicyclic gears revolving with 


I wish to say for the informatio 
Mr. Tecumseh Swiit that there are at least 
some engineers to my certain knowledge 
that do not use the method ot computing 
ndicator diagrams that he advocates in 


the issue of September 15, because it is 
much more trouble, and, as he has ably 
demonstrated, because it agrees wit] Ne 


ordinary method when taken as a whol 
I see no objection whatever to the or 
dinary plan No engineer who has any 
claim to being accurate would base a cal 
culation on anything less than two full 
diagrams 

I wish to point out mistake he has 


made in his article, more especially b 
cause it is almost as common as the one 
he tries to correct, but does not succeed 
in showing to be wrong. In the first col 
umn on page 28 he says: “The pressure 


cuum 


line 
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from the other, the re 
mean effective pressure 


W. H 


onn 


WAKEMAN 
New Haven, ¢ 


itor American Machinist: 
read the letter of Mr. Wakeman 


referring to my recent article indica 
and I 
and flattered. W 


1 var 
aont i 


on 


am much gratified 


riting is always work to 


ke to feel that my work 


for nothing. The very worst thing 
that anybody can say about anything that 
something is 


I may write nothing li 


said then I know that my work has at 
tracted somebody's attention It is of 

surse especially gratifying when the 
word comes from one who is experienced 


and informed in the precise line referred 
Mr. Wakeman, as 


to we all know, is an 
engineer, and of course knows much 
about engines and their concomitants, 
ind should therefore be the proper one 
to discuss matters relating thereto 
Mr, Wakeman does not approve of my 
iggestions relating to indicator prac 


tice, and I am under the necessity of self 


defens« I must call the attention of M1 


Wakeman to the first essential condition 
of satisfactory controversy, whether in 
the technical journals or elsewhere, and 
that that both fellows shall talk about 
the same thing Much irrelevant and 
unprofitable discussion, so-called, occurs 


through an of this condition 


Che 


hended what the other was talking about, 


ignoring 


one may not have really compre 


or he may wish to place him in a false 


some other less reprehensible 


dition may prevail, but the circum 


stance 1s not to be admired at the best 
Now, Mr. Wakeman very distinctly 
does not talk about what I was talking 


about at al I must on the present occa 


sion decline to follow into the wilderness 


whither he would lead m« 


Phi 


1 1 
that in the 


purpose of my article was to show 


ordinary method of treating 


indicator diagrams the results obtained 


are incorrect 


Except 
ay rth 
ilmost 


in two particulars 


where the diagrams are identical for 
cylinder, which they 


total 


ends or the 
. the 


not correctly apportioned, and 


neve work for the alternate 


stroke S 


whether the diagrams are identical or 
not the distribution of the effective driv 
ng force throughout the individual stroke 
is not correctly represented. I think I 
showed this very clearly. Mr. Wakeman 


says that he sees “no objection what 
ever’ to the old way, but offers not a 
word to disprove my position 

It will be remembered that in my ar 
ticle I had to do with indicator diagrams 
from high pressure or non-condensing 
engine, and that the pressures for both 
sides of the piston were determined by 
vertical measurements from the atmos 
phere line. Mr. Wakeman says that this 


is all 
only be correctly measured from the line 
I don’t like to shock 


wrong, and that the pressures can 


Oot pertect 


icuum 
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Mr. Wakeman, but it is a fact that my 
results would have been precisely the 
same whether I had measured from the 


atmosphere line, the vacuum line, a line a 


foot below the vacuum line, or from any 


other line parallel to the atmosphere line 
From whatever depth the lines of pres- 
sure and measured 


counterpressure were 


the vertical distance between them, or 
the effective pressure, would have been 
the same. I simply used the atmosphere 
line because it was there. If I had di- 


agrams from a condensing engine their 


mean effective pressures also could be 


measured from any line parallel to the 


atmosphere line, and, for convenience, 


located below every part of the diagram 
to measured. If a planimeter was 
the 


and would of course be determined with- 


be 


used mean effective pressure could 
out any reference to any horizontal line 
\s to the uses of the atmospheric or the 
vacuum lines for other purposes, it would 
iot be proper to discuss them in connec 
my article 


tion with 


TECUMSEH SWIFT. 


AAA 


the Vacuum of High 


Pressure Engines. 


Indicating 


Editor American Machinist: 
When indicating high speed engines it 
is necessary to make use oi very stiff 


springs in the indicator to reduce the ef 


fects of inertia With single cylinders 
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Fig. I 


ARRANGEMENT OF INDICATOR SPRING 


and high pressures this leads to a very 


small scale of the card and to uncertainty 


in locating the absolute vacuum line, and 
in comparing the cylinder and condenser 
the 


pressures for determination of the 
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losses of pressure in the valves and pas- 


sages 

To overcome these difficulties I make 
use of a limber spring to determine the 
vacuum realized, and to avoid injury to 


this spring I fit a sleeve over the indica- 
tor piston rod of such length that it will 
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Fig. 2 


THE CARD TAKEN 
engage the upper spring collar betore 
the spring is unduly compressed. The 


arrangement is shown in the sketch, 


Fig. 1. 

Of course the card taken by an indica 
tor so fitted is incomplete, the part rep 
resented by the dotted line of Fig. 2 be 


ing left out, but the object of indicating 
the vacuum on an increased scale is real- 
ized. The springs thus used have a scale 
of, say, 25 m. m. per atmosphere 

By comparing cards thus taken from the 
cylinder condenser, and the connecting 
pipes, I have ascertained that velocities of 
40 
the pipes and valves without 


BOLLINCKX 


meters per second are permissible in 


appreciable 
loss of pressure H 
Brussels, Belgium 


AAA 


That Elastic Coupling—Tangential 
and Other Pulls. 


Editor American Machinist: 


In your issue of September 1 Morris 


Fulton advises making the pull on the 


links of the insulating coupling tan 


American 


THE CHANGE IN ANGLE OF 


PT T 
gential by having one set of arms longer 
than the other. 

The pull or tension in a link depends 


upon the perpendicular distance from the 
to 


center of shaft the line of centers of 
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the link, and bears no relation to the rela- 


tive length of the arms 
Cornell 


Editor American 


t 


It seems to be necessary tor me to say 


a word or two in reply to the above 


communication, which has been brought 


to my notice In the issue of September 


Re above reterred to, | merely suggested 


changing the angle of the pulling rods 


(or straps) from the dotted lines to the 


full lines of the present sketch, an 





transmitting equal power to the driven 
shaft, this evidently reduced the pull 
upon the rods This change of angle 
was effected by a change of the relative 
length of the arms, so the relative 
length of the arms and the pull on the 
rods were closely related and inter¢ 
pendent. I did not, however, in my o1 
munication, insist upon the relative 
length of the arms as the essential fea 
ire, as Mr. Turner implies, but upon the 
tangent pull thereby secured 
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A Russian Heavy Milling Cutter. 
Phe Newton Machine Tool Works 


send us a photograph from which the a 


} 


companying half-tone has been made, 


which represents a heavy milling 


locomoti\ ‘ 


Nijni-Novgorood, 


opera 


WOrTkKS Of thie 


tion at the 
Sormovo Company at 
Russia 

The cutters are the design of t 


works, Mr. A 


ct ynside rable 


le gen 


eral foreman of the Kara 


who had trouble 


gopoloff, 


with solid cutters on account of rough 


handling by unskilled men, and_ these 


cutters were designed to overcome the 


difficulty. They are made with solid steel 


centers, having grooves milled in them, 


into which small pieces of self-harden 


ing steel, 1™% inch long inch wide 


and 114 inch deep, are inserted. These 


short sections are inserted in the _ slots 
and the body of the cutter is then calked 
to hold them in place 

milling of 


depth 


The work being done is the 
two very roughly forged rods, the 


of stock taken off being 


about 3% inch, 
while the feed is t the rate of ¢ inch 
per minute 
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What Is the Efficiency of an Air 
Compressor ? 


BY FRANK RICHARDS 


The following question has been 


brought to my notice: 

“Assuming that there is no mechanical 
friction to an air compressor or blowing 
engine, and that the machine is compress- 
ing air to a pressure of one atmosphere 


by gage, or two atmospheres absolute, 


what is the possible efficiency of the ma- 


chine if it does not compress the air 


gradually? The writer has in mind a 
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rotary pressure blower, which should not 

properly be used n air compressor; | sing 
but, assuming a blower to be frictionless 

and to have no leakagy and, disregard ( 
nye thi ‘ » by I ‘ leat \\ I 
would be the possible « ency of the 

1 + Tyr 7 ¥ ” + 

blower In Cf pressing one { S 


phe rer 
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initial and constant temp 
thermally, and its compr« 
abstra I 1 eat du o 


sion, or 
In compressing air isoth 


cylinder traversed by a pis 


effective pres r oO! es 
stroke whet co p SSI 

1m} cY 1 ] 
phere say 5 pound 
cluding not only the comp 
ur. but s expulsion or de 
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fective pressure 1s 11.51 pou 
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RUSSIAN MILLING CUTTI 
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For this 
to 


heat, so much power is saved 


reason it is not usually satisfactory 


consider the eihciency or economy oO! any 
case of air compression without at 


Liven 


the time considering the conditions 
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batic and isothermal re-expansion should 
also be the limits of the range of possible 
but 
for a still lower rate of efficiency 


efficiency; there is here an oppor 


tunity 








October 6, 18908 


ciency of the compression, as the re-ex 
panding air gives back the power on the 
return stroke. But in the subsequent use 
of the air the matter of clearance is one 
of great importance, as it always involves 
of Where the 
without expansion the filling of the clear 


loss power. air is used 


ance spaces is an absolute and unmiti- 


gated loss, and even where the air is 


properly expanded in use, only a small 


percentage is recovered from the air in 
the clearance. 
While considerable attention has been 


given to securing the best economy in the 


compression of air, and with 
little 


done toward the economical employment 


quite ap- 


preciable results, indeed has been 


of the air after compression, although in 
the latter there are much greater possibili- 
loss, or of saving, involved than 


ties ol 


in the former 


AAA 


Fixtures for Making Worm Gear 
Wheel Blanks. 
The illustrations 


from working drawings of part of an out 


iccompanying are 
fit recently furnished by the Bullard Ma 


for manufacturing 


Tool Con pany 


chine 

















same by the use of the air without any expan 
under which the air is subsequently em sion except after release. It is not worth 
ploved while to show this in connection with a 
li air could be compressed isothermally pressure of 15 pounds; but with a pres- 
and then completely re-expanded iso sure of six atmospheres, or, say, 75 
thermally, while exerting its full expan pounds gage, a common working pres 
sive force against a piston, no loss of sure, it is worth while to note the range 
power would be sustained at either end ot of theoretical efficiency. We have to note 
the operation so far as the action of the both the volume of air used and the m 
air was concerned. This is, however, an ¢. p. developed in its use. With air at 
impossible condition, either in the com 75 pounds gage, following the piston at 
pression or in the re-expansion of the full pressure for the entire stroke, we 
‘il In the case before us. when com have a volume 1 and a m. e. p. of 75 
pressing air from one to two atmospheres pounds. With air at the same pressure 
the m. e. p. fer adiabatic compression cut-off at .276 of the stroke and expand 
may be taken to be the actual m. e. p.. ing adiabatically to atmospheric pressure 
‘ \\ 1 ompressing at the speed that at the end of the stroke, the m. e. p. 
would he ommercially possible, there should be 35.23 pounds. With the same 
vould be o appreciable cooling of the air cut-off at .1639 of the stroke and, if it 
tir during the operation. Some hydraulic were possible, expanding isothermally to 
ur compressors, in which the air that is atmospheric pressure at the end of the 
being impressed intimately mixed stroke, the m. e. p. would be 26.65 
th the water, do compress the air nearly pounds. Here by dead pressure we have 75 
thermally, but none of the usual me pounds m.e. p. per volume tf; with adia 
Hanerr compressors do this. In com batic expansion we have 35.23 
pre vorking to considerably higher -270 
oi oe 
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, SS =< ~ 
a \ 
tS d 
= Yt) 
Ncenmaeenianst gil 












































FIG. 1 


sures the familiar device is employed 


total 


pres 


Ol perlormimng the compression im 


stages, or by two or more successive com 
pressions, with a cooling of the air be 
tween each two successive compressions, 
and it is found well worth while to do 
this, especially where considerable quan 


handled Much 


pressed air service is still on so small a 


tities Ol air are com 


scale as to make the arrangement of de 


batable value in those cases 

In the compression of air the compara 
tive rates of efficiency seem to lie entirely 
between perfectly isothermal compres 
side and perfectly adiabatic 


the the 


sion on one 


compression on other. In sub 


sequent use of the compressed air adia 


FIXTURE FOR CHUCKING WORM GEAR 


127.39 pounds per volume 1, and with iso 


thermal expansion we should have 


- 1039 
26.05 162.56 pounds per volume 1. 
Isothermal expansion to atmospheric 


pressure being 1., the standard of perfect 


efficiency, we have for adiabatic expan 


sion: 127.39 162.50 7836, and for 


dead pressure without expansion: 75 


4013 
In the compression of 


102 50 
air in the usual 
way, by a reciprocating piston traversing 
a cylinder, it is of course desirable to have 
the clearance as small as possible so that 
as much of the compressed air may be 
delivered as possible, but the matter of 
clearance has little bearing upon the effi 
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BLANKS 


worm gear wheels for the training mech 


anism of naval gun mounts. These are 


required in such quantities as to justify 


their reduction to a strictly manufacturing 


basis, and it was decided to make them 
by turret methods. 
The machine decided on to do the work 


was one of the 30-inch turret mills of the 
regular Bullard pattern, and the engrav- 
ings show such of the tools provided as 


are of special interest 


Fig. 1 shows the method of chucking 
the gear wheels, in which the rim is 
separate from the spider. The rim will 
be seen in cross section at a. At 6 is 
the T-slotted table of the mill, on which 
is mounted the false table c. This false 
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tables arries an expansible chucking ring d by means of the central stud, the of whicl s show g, whi ire 
ring d, which is turned to fit the gear collar on the stud serving also to with turned to fit n the le 
blanks and bored conical, as shown. It draw the expander and loosen the work surface the « st 
is also split nearly in two at six places, To insure this loosening, however, the bs derst g casting 
the cuts being alternately from opposite cut ring is held down to the false table by mes t W ts side 
sides isual way. The section of double dovetailed pieces, one of whicl id bott ready finish : 
‘ } + 
" ( 
» ‘ ucce 1 
s do t ] spe ion. eX 
epl ( ~ the ) side i) 
; e, ov bviously require 
1 r ‘ det | 
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—— AAA 
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Nee —— 
RIM TURNING TOOL lt innounced that feature of the 
oming Mechan air, which opens in 
the ring is through two of these cuts, the shown f. and which prevent the ring Boston October 10. w be a priz n 
one the right side being from above from lifting with the expander, while pet petition of designs for artisan nes 
and the one at the left from below \ mitting free expansion [rue centering ind it is thought that some valuable ideas 
<pandet serves to expand the’ of the expander is insured by three pieces uiong this line will be brought out by it 
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An Engineer’s Account of the Sink- 
ing of the Merrimac. 


Many articles have appeared in many 


papers and in many lands entitled “The 
Sinking of the Merrimac,’ yet the one 
we publish elsewhere in this issue 1s 
unique. It tells the story from a new 


standpoint and gives in detail what hap 
pened in the engine room. 

hie 
Chief Engineer of the vessel, had himself 


writer of the article, who was 
intended to go in with her and had made 
that end in 
moment held 


\dmiral command 


all his with 


but at 


preparations 
the 
order of the 


view, last was 
back by 
ing tor 


We need not here attempt to character- 


some reason to him unknown. 
ize or to put in words the admiration we 


feel for these men of the engineer force 


who gladly and eagerly undertook for 
their country a work which must have 
seemed to them to offer almost no 
chance of aught else but violent death 
with immortal glory. 

The glory is theirs, and we now say 
simply that all that has been said in 


Hobson belongs equally to 


the 


praise ol 


these men of engineer force, who 


braved all the common dangers of the 


expedition besides others peculiar to their 
position alone. Hobson is entitled to all 
the praise he has received, but these men 


Crank, Phillips and Kelly. are entitled to 
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their tull share, which is far more than 
they have received or can expect to re- 
ceive in the public prints. Hobson’s feat 
ures have been made familiar to the world; 
we give photographs of Crank and Phil 
lips, and regret we have so far been un 


able to get a photograph of Kelly also. 


AAA 


Positions Wanted and Help Wanted. 


We wish to call particular attention to 
new sub-heading of 
Wanted” 


There can perhaps be no more 


what is said in the 


our department of advertise- 
ments 
useful work for us than that of bringing 
employers and mechanics together when 


the one is looking for men or the other 
for places, but in carrying on this work 
some difficulties have appeared which, 


with a little care, are avoidable. 
Cases have occurred in which men an 
swering anonymous advertisements of 


had 


us to their own employers, 


employers have their letters for 


warded by 


and vice versa, with very embarrassing 


results in some cases. 


Once in a while a man wishing to avoid 
return his 


such a possibility asks us to 


letter if the to him unknown advertiser 
is a certain man—naming his present or 
some past employer. Of course we 
that, 


be equi alent to 


can 


not do because such return would 
information as to the 
identity of the advertiser, which informa 
tion we have no right to give. For the 
both 


in order that anyone who feels disposed 


protection of sides, therefore, and 
to investigate the merits of any advertise 
ment for help or for a position may do 


so without danger of embarrassing con 


sequences, we will, upon request, with- 
hold from any specified person or per 
sons any letter sent in answer to an ad 


vertisement. But we will not return such 


letters to the writers. If we do not for 


ward them we will destroy them. For 


this reason, and other good reasons as 


well, no testimonials or other original 
papers of value should be inclosed in 
such letters. Copies will do as well, if 


not better usually to wait 


until the identity of one’s correspondent 


indeed it is 
is known, or there is a direct request for 
them, before sending such papers 
AAA 
While it is true that our navy has won 


additional the 
war, it will not do to ignore plain facts 


renown during Spanish 


regarding it. Some of these facts are set 


forth in another column by one who is 
well informed on the subject of which he 
We commend these facts to the 
interested. It 


to us they might well form a proper sub 


writes. 


attention to those seems 


ject of investigation by Congress if such 
could be 
which 


investigation conducted by a 


committee could include in_ its 
membership or could secure the co-opera- 


tion of an unbiased expert 
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Questions and Answers, 


Name and address of 
question. 


writer must accompany 


every Questions must pertain to our 
specialties and be of general interest. We can 


not undertake to answer by mail. 


(93 B., Jr., writes: I would like to 
ask which is the most effectual, 2 surface 
of cast iron and chilled iron running to- 
gether or two chilled iron surfaces? A.— 
We do not know that this question can 
be answered in general terms. We think 
what would be best to given 
case would depend upon the purticular 
conditions of that and that either 
arrangement will be durable if properly 
fitted and lubricated and with ample bear- 
ing surface for the work to be dene 


(94) J. A. T. asks: Is it necessary 
and if so, why—to cut off from % inch to 
¥g inch of the point of a rock drill at every 
third sharpening? The rock is very hard 
and the drills come back to the blacksmith 
often with the corners worn off. A.—It is 
only “‘necessary” because it is expedient to 
Drills used in hard rock have about 
as severe duty as steel ever encounters 
No steel can be heated and worked and 
tempered over and over again by even 
the most careful blacksmith without de 
terioration, and the cutting off of the 
small amount suggested is no more than 
would be proper to keep the cutting end 
in good condition 


(95) C. A. K., Beloit, Wis., asks for the 
size and number of battery plates required 
for a 30 ampere hour cell \.—We 
sume that this inquiry relates to second 
ary or storage batteries. If so. the size of 


use 1n 


case, 


do So. 


as- 


the plates will depend, in part, upon the 
rate at which the cell is to be discharged, 
and also upon its construction. For the 
ordinary lead plate cell 1 square foot of 


surface of positive plate, or 2 feet for posi- 
tive and negative combined, will deliver 
about 7 amperes for ten hours, equal to 
70 ampere hours. The same size plates, if 
forced up to a discharge rate of 15 am- 
peres, will only keep it un for three hours, 
thus reducing the ampere hours to 45 
The first named is a fair rate of discharge, 
and on this basis the total plate surfacs 
should be at the rate of 1 square foot for 
about 35 ampere hours canacity. 


(QO) 


session 


Vermont writes: I came into pos- 

recently of a book entitled 
“American Agriculturist Year Book,” and 
in this I found the following rule for de 
termining the horse power of an engine 
“Multiply the diameter of the cylinder in 


inches by itself—in other words square 
the diameter of cylinder in inches and 
divide by four.” Regarding this rule the 
book says it “will prove correct for all 
ordinary engines, but there may be a very 
slight variation in the case of an extra 
long or extra short stroke.” I would 
like to know if there is any basis for 


such a rule as this, or if it is anywhere 
near aclose approximation? A.—The rule 
is absolutely worthless. It not only ignores 
the influence of length of stroke, but also 
of speed and steam pressure. Such a rul 
might occasionally hit an agricultural en- 
gine correctly, but would do so only by 
accident 


(97) H. L. J.. Memphis. Tenn., 
In adjusting the admission valves on a 
Corliss engine, which showed on cards a 
nicely rounded corner—not too round— 
at A, its eccentric was moved ahead, giv- 
ing more lead and therefore a perfectly 
square corner; but as this gives a higher 
terminal pressure at B, and there was al- 
ready 2 pounds back pressure, I have 


Says: 


doubts whether or not anything was 


gained A—H. L. J 


says A is a nice 
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round corner—‘‘not too round’’—in which 
the valves should remain as they 
He has moved the eccentric to in- 
lead, and gets a square corner, 
which should be some gain, but as the 
terminal pressure has been increased it 
may be doubtful economy. It would be 
a good idea, now the eccentric has been 
moved, to shorten the exhaust valve rods, 
which would give an earlier release and 
less compression. But the use of the in 
dicator and planimeter would be the most 
satisfactory way to settle the question 


(98) C. H. G., Milwaukee, Wis., asks: 
(1) Can aluminum be used for the points 
of the contact breakers of electric bells? 
A.—We are not aware that it has been 
tried, but should not « xpect it to succeed 
Apart from the question of oxidation, we 
should expect the low melting point of 
aluminum would lead to large sparks and 
early destruction (2) Can benzine be 
used in place of gasoline in an explosive 
engine? A.—Not without the use of heat 
to assist vaporization. Benzine and gaso 
line differ in gravity, the former being 
about 58 or 60 degrees, while for gasoline 
engines the gravity of the fluid should not 
be lower than 68 degrees, and 74 is much 
better. There is a class of engines, more 
largely used in Europe than here, which 
employ the heat of the exhaust to vaporize 
and use benzine. Of this class 
are the Preistman and the Hornsby-Ak 
royd. (3) Why in porcupine boilers are 
the pipes closed up in the forge instead of 
using a threaded cap? \.—We presume 


case 
were. 
crease the 


1 
the oil, 





to insure against leaks and corr ot 
the joints. (4) Would a cast iron dome 
secured by screws and gaskets be prac 
ticable on steam boilers? A.—Cast iron 


domes are frequently used on small boil 
ers—up to, say, 20 horse-p They 
mwwever, be ts and 
5) Would there he an\ danger 
a closed piece of 5 or 0 inch 
pipe containing wat 

ing a I 


high 
wert 


kept 
yes, 


wer 


S¢ cured 


7 


er ina stove 
if the water line 
> A.—Decid 


fitte d wit! 





unless you have it safety 
valve and pressure Che position of 
line would have little to do with 
it. Do not try it if you value your life 


gage 


or property. 


\l \ (; Schenect idy, N z 


(QQ) 
writes: I was quite interested in your a1 
ticle on Carborundum in issue of August 
11, and would be pleased to | you 
plain the phrase “Its hardness lies some 
where between 9 and to degrees.” What 
is the “unit” of hardness? Also the phrase 
“Dried and graded from 15 minute pow 
der to No. 8°? If the chemical sym 
bol has been determined will you give me 


lave cx 


that also? A.—The scale of hardness re 
ferred to is an arbitrary, though gen 
erally accepted one, in which the dia- 
mond, being the hardest known sub- 
stance, is 10. saphhire 9, topaz 8, quartz 7 


and tale 1. Recent investigations at Johns 
Hopkins University indicate that the 
diff rence between Q and 10 ot this scale 
full 1 and 9, which 
f the scale, 


} 


is fully as great as between 


shows the irbitrarv nature oO 


ind also that the expression “between 9 
and 10” is not very precise or definite, but 
it is probably the best that can at present 
be given. The numbered grades of car- 
borundum indicate the number of meshes 
to the linear inch of the screen through 
which they will pass, No. 8 being the 


coarsest and No. 220 the finest. The finest 


powders (not numbered) are obtained by 
stirring up ungraded powder in water and 
then allowing it to le for a definite 
length of time. after he upper por 


] 


1 
Mmquid 3s 





vy drawn off 
powder, which then settles from 


s liquid that is drawn off is called “6 


and the 


thy; 
Ch 
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minute,” “10-minute” or “30-minute” 
powder, according to the time allowed for 
settling of the coarser particles before the 
upper portion of the water is drawn off 
The chemical symbol for pure carborun 
dum is SiC. The commercial article con 
tains slight traces of ot 


her substances, but 
they are of no importance 
AAA 
Technical Publications. 
BICYCLE REPAIRING By S. D. V. Burr 
Published by David Williams & ( New 
York 


Che fourth edition of this work has 
appeared and has been revised and en 
larged. It was a good book for the 
bicycle repairer before and is a_ better 


illustrations 
the 


one now gives numerous 


of tools and appliances suitable to 
work and plain directions for doing it 
208 pages 6 by 9 inches; cloth, $1 
We 


phia Commercial 


have received from the Philadel 


Museum a 
India, 


report 


report on 


American trade with which coun 


the 


promising 


considers a 


\meri 


author of the 


try 
one for exploitation by 


can manuiacturers. The report gives a 
sketch of the resources, industries and 
railway facilities of the country, together 
with an account of the foreign trade of 


the country and the American share 
the shipping facilities 
United States and India, busi 
facilities \ppended 


commercial directory 


of the cities of Calcutta, Madra ind 


therein, between 


the 


answer style, contains just the kind of i 


formation that young engineers of steam 
plants—and old ones too, for that mat 
ter—need and usually succeed in picking 


up only in scraps, “here a little and thers 


a little It is entirely tree tron the c ap 


trap W encumbers so \ yIks 
ming to cover the same field, and is a 
painstaking and = successiul attempt. to 
1 , , 
supply sound ind correct nformation 
lo many engines t will act as 
oundation stone mm whi t lay or 
tore oO vledax Phe sa : 
lud wit! hanpt n decimal fractior 
aes With a Chap ron aec i actions 
‘ ] e of = a, , k 
and ables « the p p : S am \ 


pr rboli logarit 


PAINTING rO PREVENT 


B \. H. Sabir So 3%4x6 inch pages 
T if L it ] l se 1 N 
Cc 


interest of the durable et iting of 
the publishers It is owever, much 
more than a trade circular, containing as 
it does full specifications for the painting 
> ~ 11 Tl »] roy Wor t (! Tl 
eral discussion o e subject. the im 
portance ¢ which 1s be g generally 
recognized by engineers \ umbe or 
llustrations of corroded iron work are 
given, which powerfully enforce the ne 

essity r adequate prot ( 


THERMODYNAMICS ©1 HE s 


GINI \ND OTHER HEA 
By Cec H. Peabody I 
ritten and reset . 
- trat Wiley & S 
| ( ii bor on I a4 ltt 
ther! rdyna cs this 
themat ] 1d bevond tl 
pacity < invone who ts 
ndle mathematical process 
ed charactet 
The work has, howeve ore 
tica r g than many 
throug ¢ ection ) t 
large number oft engine tes \ 
plication ‘ Vsis to the 
‘ ili of the book 1s i 
Suc tests Witil studies i! ow 
then Of studies of this kind 
tail n probab 
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Personal. 

\ir. E. P. Bullard. of B 
Conn., Machine 17 Worl 
Europe on a busine trip 
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Mr. 
J Bowron, vice president of the Tennes- 
see Coal, Iron & R. R. Co., 
Ala.. 
Mr. Thomas Hall has resigned his in- 
structorship at Cornell University to be- 
superintendent of the Mansfield 
Mansfield, Ohio. 
Williams, of Sibley 
Cornell University, who was ab- 
1897-98, 
the Uni- 
engaged in business 


executive board has elected 
Birmingham, 


to the vacancy. 


come 

Machine Works, at 
Prof 

College, 


sent on 


Harvey D 


leave during the year 


has decided not to return to 


versity, and is now 
at Stamford, Conn. 

Mr. 
gineer, U 


Hall as 


Sible J 


Shepard, assistant e 
Mr 
design at 
Mr 
cadet in 


George H 
S. N 

Instructor in 
College, Cornell 


Shepard 


(retired Re succeeds 
machine 
University 
naval 


was appointed 


1887, was assigned to the engineering di 


vision in 1890, and completed the four 


years’ course at the Naval Academy 
in 1891 He completed the six years’ 
course in 1893, when he was com 
missioned assistant engineer Hie was 


retired for slight physical disability Janu 


ary & 1898 but was ordered into active 
ervice May 3 of this year, and served at 
the Naval Station, Key West, Florida, 
until August 26. While in the active ser 


vice Mr. Shepard served two years aboard 
the Atlanta, three years on the Columbia, 
and was at the Brooklyn and Mare Island 
Navy Mr 


Shepard the 


Yards for shorter periods 


will conduct the work of 


junior class in steam machinery, and will 


instruction in the drafting room 


also give 


to the senior classes in mechanical en 
vineering 
Mr. Dexter S Pri 


fessor Williams as assistant professor of 


Kimball succeeds 


machine design at Sibley Ccllege, Cornel 


He I 


University will have direct charg 
junior 


of the work in kinematics and 
drawing, and will also conduct the senior 
courses in design, designated as machin 
ery and mill work, as distinguished from 
Professor 


John, New 


Brunswick, and received his early educa 


steam engineering § design. 


Kimball was born at St. 


tion in that province. He served an ap 
prenticeship as machinist at Port Gamble, 
Washington, and went to the Union Iron 
Works, San 
1887 


Francisco, as a machinist in 
He remained there until 1893. when 
Stamford from 


he entered University, 


which institution he was graduated in 
» the designing de- 


He 


accepted a position at the Anaconda Cop 


1896, and returned t 


partment of the Union Iron Works. 


per Mines, Montana, in the spring of the 


present year, from which he comes to 
Cornell 
AAA 
Obituary. 
Enoch Page died at Scranton, Pa., 
September 23, sixty-two years old. Mr 
Page was born in Chatham, N. Y., and 


in his youth was associated with his father 


\lbany, 


and 


ix brothers in a foundry at 
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N. Y. He Scranton more than 
thirty years ago as superintendent of the 


& W. shops, which 


He was 


went to 


foundry of the D., L 
position he held until his death. 
for ten years chief of the city fire depart- 


ment. 
Charles E. 
ton and 
building firm, died at Newton Highlands, 
Mass., 
Emil Clevez, born in France sixty-four 
Northampton, Mass., 


Moore, a machinist of Bos 


senior member of an _ elevator 


September 24, sixty-five years old. 


died a 
having lived in that city 


years ago, 
September 17, 
forty years. He had been foreman black- 
smith many years in shops in that city 


or vicinity 


Benjamin Fox, the oldest iron and 
brass founder of New York city, died 
September 23, seventy-four years old 


\Ir. Fox came to this city from England 


in 1847, and started business in a small 


way, being steadily successful and the 


business constantly growing. His works 
were always personally conducted, and it 
was believed by his men that there was 
no job in the shop that he could not do 
Ile was compelled to give up his con 
stant and punctual attendance at the foun 
dry only a short time before his death 

William S. 
mechanical genius and inventor, died at 
\la., September 16. He 
born in Michigan in 1851, had a meager 


Burroughs, of St. Louis, a 


Citronelle, was 


education, no early mechanical training, 


and for many years was in poverty. While 
thought of in 


employed in a bank he 


venting an adding machine, and the pur- 


pose grew and clung to him for life. 
He went to St. Louis. when thirty 
years old, and was employed in a wood 
working machine shop. The first work 
ing model of the adding machine was 
completed four years later and the first 
merchantable machine was sold in 1892 


The right for Europe was sold last year 


Mr. 
1896 from the Franklin Institute the John 


for $200,000 Burroughs received in 


¥ 


Scott medal for his invention 


Hannibal H. Houghton died at 


Worce ster, Mass., September 21, seven 
ty-one years old. Mr. Houghton was 
born at Paris, Me., was educated in the 


village school and early began his me 
chanical career in the shop of his father, 
who machinist and gunsmith 
When sixteen years old he went to Bos- 
ton and helped to build the iron 
which used to inclose the Common 


his 


Was a 


fence 
He 


worked two more for father 


and bought his time for $220 


years 
in gold, the 
bond stipulating that if in the two years 
entered a theater the 
should be void. Mr 
Worcester 


re He invented the rough sur- 


to his majority he 
contract Houghton 


went to work in before he 


was of ag 
face feed for sewing machines, subse 
quently adopted by the Singer Company 
He also invented and made the first en- 


He 
~ Houghton 


machine became 
the 


many 


; 
velope-making 


senior partner of firm 


& Thayer, for years one of the 
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and prosperous bus! 


Mr. Houghton re 


most important 
nesses of Worcester. 
tired from business during the civil war, 
having already acquired considerable 
property. 


William F. Carter died at Chelmsford, 


Mass., September 21, eighty-eight years 
old. He was employed forty-four years 
in the machine shops of the Lawrence 


corporation, Lowell, and for sixteen 


years had charge of the motive power 
John Cather died at Salt L: 


ile City 
Septem be yr 2k, sixty eight vears cld 


gh Mr 


Cather was born in Ireland, learned the 


machinist trade in this and es 


ablished 


country, 


a foundry and machine shop a 


Shenandoah, Pa., in,the early 60's, which 
he conducted successfully for about twen 
ty-five years, when he sold out to his son 


AAA 


Inquiries for Machinery. 
Those 


makers of such machinery as 


a . £ +} 
who make or may know of the 


is called for 


below, will oblige us by sending name 


and address, mentioning the number of 


the inquiry. We cannot forward cata 
logs. We have inquiries as follows: 


68—For machinery used in the manu- 
facture of crude starch 
Van 


69—For makers of the Hagen bor- 


ing tool 


AAA 


A Trial of the Eight Hour Day 
in England. 


Short Brothers, a prominent firm of 
shipbuilders on the Wear, in Sunderland, 
Fngland, who have been trying the eight 
hour system in their works tor the last 


in 


seven years, have just issued a report, 
which they declare that the result of their 


experiment has been very satisfactory 
They profess themselves convinced that, 
under this plan, the men do not lose so 
much time, but really work more hours 
than they did seven years ago under the 
old system. The firm have found that in 
stead of the production being less from 
hours of work it 


the apparently shorter 


has, on the contrary, gradually increased 


since 1891. They took up the system in 
the belief that they could get the same 
amount of work out of their men by a 
better method. Of the men working on 


time wages I5 or 20 per cent. lost the first 
quarter of the day, while the piece men 
scarcely ever started before 8:30 under the 
old method The started at 6 
o'clock, ste pped at 8 
for breakfast, had another interval of an 


men 


for half an hour 


hour at noon, and the day’s work was 


finished at 5. The conditions were such 


that many workmen were physically in 


capable of enduring the long hours. It 
was then 


24s 


quarters per week, simply because he was 


quite common tcr a man, with 


a week, to lose, on an average, three 


unable to rise every morning at 6 o'clock 


and work full time. From 15 to 20 per 


cent. of the men never started work till 
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after the first quarter had been lost. U1 machine tools for use in building horse 
der the forty-eight hours’ system the met ess carriages were being figured upon 
start—aiter breakfast—at 7:30, and go this week The machinery is destined 
with only one break until 5 o’clock, and for shipment to Europe, but a_ party 
they are able to do more work this way at Hartford Conn is negotiating 
than under the old system, and at the the enterpris¢ The contract will com 
same time more work is got out of the prise thirty-tw: ithes and other tools 
machines, the results being an increased and will, it is said, make a good dealers 
output and a decreased cost. Under the order. A seller just returned from Hart 
fifty-three hours’ system the men did not ford as a participant in the scramble re- 
average anything like eight hours a day ports that the bids are close \nother 
indeed, some of them did not average order ior horseless carriage 
five hours, owing to the time they los purposes | volving 


1, work 





The men, as has been sai better ind fixtures to the amount of a 

and longer under the forty-eight hours’ 000, is expected ve placed before the 
system than under the other Che port Is May These « ges W 
has attracted great attention among Brit t said, be bu n Amer r foreign 
ish shipbuilders and other employers shipmen 


labor, with whom the “eight hours dav” ” The Jol Good ( F & M 
has long been bu Q 1estior ( panv. B ykly N. ¥ ely gave 
a «& ut oOo S » W e estimatin was 
The Elwood Ivins Tube Company vith the result that no 
Philadelphia, is, it is stated, making bod) He e ; 
steel tube the surface of which is covered ; The A. B. | ol 
outside or inside, or when required on “% . pany, Yor Pa Srcenare 
both sides, with a thin, seamless tube o pi —e= ive placed a 
aluminum, which is drawn in place. This ; “ seey 
: - et. but . Ltn ; ; . P] 
compound tube, while it has the strengtl 
f steel tubing, has all the othe lelp . 


O! Ste 


tag 


es of aluminun 


Commercial Review. 6 big aa a i. expel et cing o 





c 1) es ‘ rot ery mIsSV, tik 
vorking nights Bemen Miles & (¢ 
e finding ) t ot W I 





NEw YORK, Saturday Evening, Oct. 1 mproved de nd The works t 
bos — | 
THE MACHINI rool MARKI Long & \ tte ( ympany ( ) thre 
ly \] | ( mit 1 \ 
q 4 l eel \ ‘ ( ( ) l W¢ 
lo say that the demand for metal-work 
Hs filled w ers The latte \ S 
ng chinery is not t s been 
, ide in ext S ( d S ps 
expected is not to say that poor 
os 1 t ind ed \ OSs ) ) rtv 
sellers have strained the expe n 
oc xtra hands wit mont! Among the 
( s fall’s trade 1 a high pitel 
] 1 New I a ) S VhoOs¢ uris 
that they ire disapps ted when ( m 
‘ Q ( ive eard n P 
provement in business is found to be ul 
? , ’ : Blaisde & Co H. ¢ S \lachine 
slow With many of them the | P| 
: , ( mp \ ls lathe & Co it he laner 
September amounted to about the same : 
; oe Company Prentice Bro t 
as that of August. but the leaning seemed 
to be toward betterment ind é \ sig thy market 
strongly ked reases fre ported by it. price ‘ quite t ne Some 
othe con > Swe tiie i rage 1 ( ‘ tated t« bee 
Some old buvers of machine tools are ice ast month Oo I 
now entering the market with less con stances i firm whose works are cated 
straint than hitherto, and placing good not far f1 New York city has just an 
sized orders Ty] vriteT manu urers nounced t] it mice its business S od t 
are among those fro whom ord are intends t e hay while the sun shines 
looked for One in Reading, Pa \ | nd pu ‘ t policy has put 
is just entering the typewrite ind musik up the price some of tools 5 pet 
box business is counted upon as a put en So far as prices have been advanced 
chaser, and another, lately organized, | by most companies the change seems to 
cated in Jersey City, Wil d ubtless be in ] ive bee ide it a torme perl rd | ( 
evidence also The Eastern railroads higher figure vy existing than those 
have not vet begun to buy with freedor pre lent the beginnit e ve 
In the bicycle line some few manuta seem to be more particularly on = large 
turers are adding to their plants Recet tools The price questior is two sides 
demand springing from the electrical » it, and, as ewhere we intimate, ther 
dustry has been characterized rather b ire those who still ympla of sharp 
the orders placed by the General | 1 ncess \ 36-inch b j-foo he 1 
Companv for some $80,000 worth of tools’ said to have sold t hough an or 
I : 
for its new building than by miscellaneous dinary price ithe is $1,150 or 
buying $1,200 I ed j-1nc] he 
Contracts tor some 975,000 wortl ( 1 y bD ] ( tS 70 d Oo rd mes ) 


nrincin ‘ 
princi] 
> 
ders By l I 
g company 
] + 
11S rCl \ 
( \ ne 
: 
a a 
cs ‘\ 
ti 
( tive 
Ti¢ ( T) 


4 ‘ 1) 
| 

oD T t 

t 
have bee 
ingem«¢ r’ 
tri 
4 i 
e\ PI 
| 
erines 
\f () 
( 
tie ( 

t ‘ 

wate 
, 

her ‘ 

A 

+} ] 

\1 ; 
ry 
{ { 

‘ ‘ ; 
Spanish ofheia 
() \ 

vill hegoi 1 
market 

ed ry 


pportu 
said r the ¢ ib 
tion, yt i ] 
‘ 
Not nly th 
mm + hyeat 
! i ¢ ) 





N 1ACHINER \ 
le improvement eve 
satiate Vv, i] c he 
s favorable as in 
1¢ is lanitested S« 
tiplicity of sma 
esentatl ¢ 1 a 
n 
g n 
4 nm { 
\ r car buik y ‘ 
while 5 e of 
e been quiet, t 
’ t 
‘ is 4 
< | (y r¢ \l 
( 
! W ood-Workit 
\ 
he 
W ood-W orl \l 
1 \\ c'¢ 
e mm he ( 
\ é | 
benef y. W 
you ) ‘ 
Se i 
vf 
i ‘ I 
DT¢ 
{ 
t 
»} 
{ 
! 
i 
p! 
~ ‘ ( 
Ipp i 
| 
. « Prot 
| 
+] ' 
‘ I r 


x t eavy luitie 
n the T nd ne 
J uary 
! r the Cub 
r the Li¢ mediun 
- nlantat , 
I 
e€ ] het 
lity I Sa igo t 
‘ t r Pp t 
now undet ynstrt 
' , 
a MCT 
IINERY M KET 
‘ T? rc] too de 
' } } n 





40 


AMERICAN MACHINIST 





October 6, 1898. 





mencement of better prices. The agent 
of one Eastern factory was advised last 
week that, effective October 1, the price 
machines would advanced. The 
factory was induced to mark up values 
not only on account of the more active 
trade, but because of the higher prices 
of both labor and material. An advance 
in prices is not general, but it is becoming 


be 


ot 


easier for makers to take this action. 
There is an accentuation of the slowness 
of deliveries. The senior member of a 


prominent selling agency here remarks 
that they ordered from an Eastern factory 
last January a line of machines, expect- 
ing deliveries to be made in about three 
months. Now, at the expiration of nine 
months, all of these goods have not been 
The delay was not caused by 
directions the to withhold 
shipment, but by the inability of the man- 
ufacturer to the order. An- 
other seller states that he has just sold a 
large planer, delivery of which cannot be 
made Two, or at the 
farthest three, months would have suited 
the buyer better. Even among 
wood-working machinery manufacturers 
One 


forwarded. 
from buyer 


complete 


for five months. 


much 


there is now a stronger sentiment. 


Saginaw, Mich., toolmaker writes to his 


representative that the factory is becom- 
ing well filled and that a continuation of 


their present business would soon snow 


them under. 

It is the rule for the trade here to re- 
port a larger volume of business for 
September than for either the previous 


The 
about 


month or for September last year. 
of 


increase from 


There are no known 


percentages vary 
10 to 20 per cent. 
exceptions to this 


and the trade has been pretty thoroughly 


favorable statement, 
There is an almost total ab- 
the changing 
coming 


canvassed. 


of jubilation over 


It 


gradually to evoke high spirits, and in fact 


sence 


conditions. has been too 


there is not yet as much business as is 
reasonably desired. The head of one 
house, commercial not manufacturing, 


says that they have almost as much trade 
That, as opin- 
favorable. 


as they can take care of. 
go, the 
The new tools that are being sold are go- 
\mong 


10ns is one of more 


into almost all lines of trade. 


ing 
the railroads that have been recent buy- 
ers is the Santa Fé. The territory that 


is buying is general, and both large and 
small machines are marketable 

Wood-working machinery has been 
A large lumber concern in 


has arranged to build a 


more active. 
the Northwest 
$100,000 mill, and has purchased for it 
tools to the value of $15,000. A. sales- 
man for a picture frame molding manu- 
facturer asked to be ordered in from the 
He life torment 
because heard 


road. says has been a 


+ 
to 


he everywhere 
words of complaint because goods were 
fast That 


has just new 


him 


not forwarded as as needed. 


manufacturer bought six 


machines to help him catch up with his 


orders. 





The American Wood-Working Ma- 
chine Company has sold more machinery 
during September than month in 


the year. 


any 
PITTSBURG REPORT. 

Conditions in nearly all lines of trade 
have improved somewhat during the past 
few weeks. In most departments of busi- 
ness the demand has increased, and while 
there has not been any material advance 
in prices, great hopes are expressed that 
some decided advance will be noticed in 
the next month or so. 

In the raw iron market the production 
has been exceedingly heavy, nearly all the 
furnaces in the Pittsburg territory being 


in blast. Another one, the new Edith 
| furnace, in Allegheny, will begin opera- 
tions in about ten days. The weekly 


$16.25 16.50 





production is averaging about 56,000 tons 
at present, and the prospect that an in- 
creased output will be found to have char- 
acterized the month of September is very 
bright. Bessemer pig is pretty well sold 
up and 
per ton 


is bringing about $10.50 10.65 
The Bessemer sales are now so 
controlled by the She- 
nango Valley furnace operators that the 
market is practically in their hands. Bil- 
lets have been making a spurt for some 
few weeks past and are bringing about 
Sales moder- 


Mahoning and 


have been 
ately good and mills are running to fair 
capacity. 

\mong the foundries there is plenty of 
hand and much iron is being 


work on 

melted. No. 1 foundry iron is bringing 
about $10.40 10.50 and No. 2 is_ being 
sold at $9.75@10. Mill iron is comin 


gradually to the front, acting in sympathy 
with the foundry grades. 

Machinery builders of the heavier type, 
such as that for rolling mills, have been 
running regularly, and at the present time 
much work is being figured on. Several 
Pittsburg parties have secured a portion 
of the outfit for the new steel plant of the 
Alabama Steel & Shipbuilding Company, 
at Ensley City, Ala. The Frank-Knee 
land Machine Company has contracted to 
furnish a 44-inch blooming mill, weighing 
while the Riter-Conley Com- 
the contract 


600 tons, 


pany secured for steel cast 


ings, hydraulic cylinders and all plate and 


structural work. The equipment will re- 


quire about 400 tons of steel castings 
alone, while the total tonnage of steel 
material will be about 2,000 tons. The 


Continued on page 41. 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 20. 
Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn. 


Send for my water tube boiler catalog. E. P. Wat- 
son, Elizabeth, N. J. 

Selden Packing for stuffing box, with or without rub- 
ber core. Randolph Brandt, 38 Cortlandt st., N. Y. 

For Sale or Rent—Foundry and machine shop wich ad- 
ditional land, in good condition and well equipped for 
medium heavy work; capacity of foundry 7 tons per 
day ; located on railroad within eight miles of New 
York ; terms easy. Call or address J. F. Sweasy, 26 
Nassau street, New York’ 








Wants. 


Situations and Help Advertisements only tn- 
serted under this head. Kate 30 cents a line for 
each insertion. About seven words make a /ine. 
The cash and copy should be sent to reach us not 
later than Saturday morning for the ensuin 
week's issue. Answers addressed to our carewill 
be forwarded. Applicants may spectfy names 
to which thetr replies are not to be forwarded ; 
but replies will not be returned. If not forwarded 
thev will be destroyed without notice. Original 
letters of recommendation or other papers of 
value should not be inclosed to unknown corre- 
spondents. 


Situations Wanted. 


Pattern-maker wants steady situation. 
330 Berry street, Brooklyn, N. Y. 


A. Maag, 


Experienced machine designer having shop train- 
ing; graduate. Hox 271, AMERICAN MACHINIST 


28 years old, up 
Box 272, Am. Macn. 


A first-class tool-maker wants position; has had 
charg:; first class refs Address Box 14 AM. MACH. 


Graduate mech. engineer, in 


modern machine shop practice. 


Position as foreman pattern-maker; 15 years’ exp. on 
engine work; 5 years as foreman. Box 7, AM. MacH. 


Wanted—Position by first-class mechanical drafts- 
man; ten jears' experience. Box 12, AM. MacuINist. 


Mechanical draftsman desires position in New York; 
l7 yrs.’ shop and office experience. Box 263, AM. MACH. 


Foreman pattern-maker, competent draftsman, 15 
years in charge. Scott, 65 Monmouth st., Newark, N. J. 


Erecter, tool-maker and draftsman wants position; 
charge of shops seven years; try me. R. D. 89 East 
North street, Buffalo. 


Situation wanted as foundry foreman; twenty five 
years’ experience on all classes of work. E. W. Cad- 
well, 1034 West Eighth street, Cincinnati, Ohio. 


Experienced and competent mechanical draftsman 
de-ires to make a change; well up in the design of 
dynamos, motors and electric cranes. Address Box 
15, AMERICAN MACHINIST. 


Wanted—Position by Eastern man, ten vears in 
charge designing and building special labor saving 
machinery and tools; well versed in general manu- 
facturing. Box 18, AMERICAN MACHINIST, 


Wanted—Position as mechanical superintendent by 
m. @.; exp. designer of special labor saving mach’y 
and tools; systematic shop m'g’r with high executive 
ability. J. Adams. 1768 Humbold:i Boulevard, Chicago. 


Superintendent of mach tool works desires a change; 
practical mach't, pattern-maker and mech. eng.; up- 
to-date on modern design, shop methods, cost. syst’ m 
and correspondence; Alreferences. Box 10, AM. MACH. 


First-class position wanted by a practical tool-maker 
and general machinist having at present full charge 
of all machinery i» a large plant; understands han- 
dling of men; age thirty-five years. Box 5, AM. MACH. 


An experienced mechanical engineer and expert ma 
chinist, M. Am. Soc. M. E., having officein New York 
city, desires to represent engineering firm; steam 
and hydraulic machinery, tools, &c.; has connection 
in foreign country. Address Box 11, AM MAcHINIST. 


An engineer. machinist, draftsman and electrician; 
served regular apprenticeship; successful as journey- 
man; foreman mach. shop; chief engineer and master 
mech factories and office bldgs.; desires pos. in line 
with his exp. or as ass’ton large plant. Pox 9, Am. Ma. 


Wanted—A position as machinist by a steady, tem- 
perate, married man of thirty five; an all-round work- 
man with fifteen vears’ experience; capable of doing 
a large variety of work or to take charge of shop; 
understands double entry bookkeeping and the con- 
struction of time and labor saving devices. Address 
Rox 16, care of AMERICAN MACHINIST. 

Wanted--Position by a practical mechanic who has 
had experience in handling from ten to tw elve hundred 
men systematically; fully capable of originating 
special tools devices and machinery for light manu- 
facturing. such as bicycles, sewing machines, &c.; 
no objection to going abroad; exceptionally good 
references. Rox 2, AMERICAN MACHINIST. 

A practical man with an extensive and successful 
exp. in the handling of factories, manufacturing en- 
gines, electrical appa! atus, saw mill, power transmit- 
ting, mining and general machinery, wishes to cor- 
respond with parties requiring asup'’t or manager who 
has made economical production a special study; sal- 
ary oran interest. Address Box 6, AM. MaCHINIsT. 


Help Wanted. 


Mechanical engineer as draftsman; experience with 
machines and to: ls for working light sheet metals 
(presses, dies, &c.) required; offers stating experience, 
salary expected, references, &c. Address to Niagara 
Machine & Tool Works, Buffalo, N. Y. 

Experienced foundry foreman wanted, within 50 
miles of New York, to run about twenty men, on best 
class of machinery work; must be capable, reliable, 
sober and married; reply giving full particulars of 
age, exp. and pay expected. Ad. Box 17. AM. Macn. 

Wanted—By acompany mfg. a genera! line of engine 
work, ambitious young men who have served their 
regular apprenticeship and sre looking tor a perma- 
nent position in a shop where faithful service is appre- 
ciated; in replying state size and kind of machine 
and work vou are most accustomed to; state wages 
desired. Engine Company, care of AM. MACHINIST. 
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Help Wanted—Continued. | **The best is as good as any.”’ 


Wanted —Foreman for high speed engine shop; 
state experience, age and pay expected. Box 257, | 
AMERICAN MACHINIST. 


Wanted—Foreman for shop in Philadelphia build- 
ing high grade, light and heavy mach’y; state age, | 
exp., salary desired and ref. Box 13, AM. Macu. 


Wanted—A few first-class machinists; also two Automatic Feed 
bench men; must be famili vith water wheels, paper | ; 
sail end electrical machinery. Ad. Box 4, AM. Mach, | and Gravity 


Wanted at once a first-class traveling man for an 


Ohio supply house to travei in Ohio and Indiana. Ad- 
dress Supply, care AMERICAN MACHINIST, New York | Op aw 
Clty. | 


Wanted—Competent man for foreman in machine 
shop; one familiar with water wheels and other 
heavy machinery; must come well recommended. 
Address Box 3, AMERICAN MACHINIST. 


Wanted—An experienced mechanic competent to 
handle an important agency for machine tools in a 
large city ; must have the highest testimonials and 
exp. as office man ; all communications will be treated 
as strictly confidential. Address Box 241, Am. Macn. 


Wanted—An instructor in forging for technical 
school; must be thoroughly skilled in all branches of 
the trade and familiar with power forging; mu-t also 
have taste for artistic forging, be between twenty-five | 
and forty years of age, and possess a fair education; 
salary $1,200 to $1,500 first year. Address Technical 
School, AMERICAN MACHINIST. 


Wanted for works in England first-class draftsman 
as designer of small tools, jigs, cutters, etc., for use 
on hand and automatic screw machines, milling ma- 
chines, etc.; good job for capable man. Reply, giving 
full particulars of experience, age, salary, ete., to 
Box 243, AMERICAN MACHINIST } 


Wanted—An energetic gang foreman; must be ac- 
customed to engine and general machine shop work; 
will be required to handle about twenty men; must | 
be able to work from drawings; this is a good open- 





Price—’Way Down. 
Quality—’Way up. 


ing for a bright young man; state age. experience, | 
nationality and give reference as to character and / Tool Steel 
ability. Address Box 8, AMERICAN MACHINIST. ’ 
Wanted—As foreman of tool and mach. shop, a per ; 
son having large exp. in designing and making special Machinery Steel, 
tools for light metal working; exp. in the handling of \ Iron Bra d 
men and in shop manag’m’t; pos’n perman’t and com- 
pensat’n liberal toa person posses'g the right qualifica- | ’ SS an 
tions. Ad. in own handwriting, stating age, exp., refs 
and sal. exp., E. W. R., 9 Murray street, New York. | \ All Other Metals. 
Miscella W 
S neous ants. 
Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
Should be sent to reach us not later than Satur- 
day morning for the ensuing week's tssue An- 
swers addressed to our care will be forwarded 
Philadelphia Book Co., Phila., Pa., catalog free. 
Caliper catalog free. E.G. Smith, Columbia, Pa 


Shop Saws, 
Portable Rail Saws, 
Buck, Dies & Die Making, $1. J.L. Lucas, Prov., R. I. 
o Zhe Dutton, Wet Twist DrillGrinder 1s sold by the Cold Power Saws, 


Light and fine mach’y to order; models and electri- 
cal work specialty. E. O. Chase, Newark, N. J. 

To buy working drawings and patterns, either or 
both, for an up-to-date lathe in sizes 14 in. by 6 ft. For All Purposes. 
and 18 in. by 8 ft. Ad. Alexander, care AM. MACHINIST. 

Wanted—A 28 or 30 inch lathe, 12 foot bed; 42 inches 
by 12 feet planer, two heads; must be modern tools; 
give full description and price f.o. b. cars. Box 266, 
AMERICAN MACHINIST. 

The advertising department of the American Ma- 
chinist has on hand 20,000 draftsm'n's thumb tacks; will 
send a box of ten to any draftsman in America on 
request; could use a postage stamp on box, but will } 
send the tacks anyway. } 

Institutions retiring from business having machine 
tools, brass or wood working machinery, will find it 
to their interest to correspond with us. We purchase 
complete plants or handle them oncom. C. C. Wormer 
Mach Co., 55-59 Woodbridge st., W., Detroit, Mich. 

For sale—On account of death, 15 horse-power en- 
gine, 20 horse-power boiler, in good condition ; 20 feet 
of 2-inch line shaft, pulleys, hangers; one granite 
polishing machine; one drill machine for tron, very 
cheap. A. Durkes, 652 Lewis street, Union Hill, N. J. 











the CROSS OIL FILTER 


actually reduces oil bills50% ormore. Sent Send for Catalogue. 
onapproval. Capacities 3 
to 120 gals. perday. Used 


in 18 countries. Testimo- & ( ( 

nialsfrom the leading firms () Ompdany, 

in every field of industry. 

THE BURT MFG. CO.g Chicago. New York. 
AKRON, OHIO, U.S. A. ‘ ; 
pencataaiatton | VORDOM, Cin Charla 


Largest Manufacturers of Oil Filters in the World. BERLIN : Schuchardt & Schutte 
MADRID: J. G. Neville & Co 


Continued from page go 


Totten & Hogg Iron & Steel Foundry 


Company, Pittsburg, has received an ot 
der tor a standard 12-inch train of rolls 
complete for the Burgess Steel & Iron 


Works, Portsmouth, Ohio 
The Leechburg Foundry & Machine 
Company has awarded several contracts 


for the erection and equipment of its new 





plant at Homestead It has not been 
definitely decided whether to use gas or 
steam engines for power The Monessen 
Steel Company, which is to erect a plant 
at Monessen, Pa., on the Monongahel 
River, has placed contracts for the ere« 
tion of buildings, and will soon award the 
contracts for the other work The plant 
1] ] ee th, ’ } 
will be used tor the manutacture ol hoop 
and cotton ties, and will be complete 
every respect It ts rumored that the 
Bessemer Furnace Company, of the Ma 
honing and Shenango Valley, will ere 
$2.000.000 steel mul] 
Quotations. 
New YorkK, Monda Octobe 
American ] tidewater deliver 
N ! wiry N er * 
N f irv, N e! ) 
N i 1 N T ern 
(ira t Norther i ) 
No { ly S ern D 1150 
N F S er Dil 25 
No. 3 f Sou i D110 
N I t Ne eri 1 1s 
No, Southern t 0 
Foundry f e. Soutthern D1 
lror Base—M price 1 l on 
dock ( I i 1 t 
Store price Common re 
fit | ( 
| Stes ] S s—Standar ’ t ( 7 
t Ve t 1 t ! 1 extra 
9 le r pecial grad nd | 
/ 
Mac r Stee Ordinar nd 1 tore 
( 1 Rolled Steel Shafting—Ba ‘ from 
re c., according t juantit 
( Carl 1 lots, ke Supet I t 
electrolytic 1 @ 1 r casting 
copper D 12¢ for ordinary bran ; 
Pig | 1—Car 1 t b. New 
York 
Pig | ’ ] il ‘ , + 1 if 75 
ia) b 
Spelter—Carload t 1.8 New York deliv 
wt rdinary brand 
\ 1\ In cash t ( } ? 0 7 
She Hallett’s. Japanese and Fret E. B 
‘ United States, 8.70 @ 8.75 
ard Oil—Prime city, ice pressed, 42 @ 43c., in 
esale 1 
Manufacturers. 
Ar Iditior being built t t! xiliary 
E. T. Hartwell, Bangor, Me 
Henderson & Co., of Hampton, G will add 
P ht plant t their mill 
Cc. H. W & ¢ machine Car f 
NY } n ' entire le t 1 by fire 
| I P M Wate t 
WN. % ‘ ne | } 
f 
[ P } Commercial M n 
tert t t ’ q n ? 
; r 
| \ ] é W hee Worl ntl 
' } nst } | .¢ 
] ence, R. I 
| i ( eT I ‘ ( 
H r Kar kir irt nt 1 
( ] eit broken f te ! f 
the enas ne hop bv the Lud! Manufacturing 
( I 1 M 
The Pittsbur Wire Cor n f Idock 
Pa le ire ind yur ' no 
from W. T. Mellon a tr 
fe« Nit tre Braddock, f . It 
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P t zed soon on whi to erect a new 

re 1 containing about t mi¢ nes, em 

e Tennessee ( l, Iron & Railroad Com 

par f Birminghan Ala., is about to erect a 
nds faet Ensle \ 

| Crar } n engine building firm 
| | ! P t ’ shop 

¢ ‘3 treet, P lla 
‘ S ‘ ‘ ( in Hartford 
( ck factor } feet, tw 
rie on the nort! de f Cushman 
treet 

I I Cordage Compan Peoria, Ill 
V t n toret 1S€ 12x three st 
ries, and n machine hop, 32x40, thre¢ 

t ‘ 

Phe MekKlwee Backing Company Johnstor 
Cit Pa., have found it nece r to enlarg: 
their plant by the addition of nev ind mort 
modern machinery 

The Brown-Bonnell Iron Company, Youngs 
town, Ohio, is having plans perfected for the 
erection of a continuous 1 1 costing $ 00, to 
be ready for busine Januar I 


The New Proce I t Drill Company, Taun 
out a new tool for boring 


2 


cored hole It | four spiral flute whicl 
ire forged instead of being milled 

There will be a cotton factory established at 
Cherryville, N. C., by Rudasill & Alderholt, of 
that town. The vill erect a brick building for 
the mmodation of 0 spindle 

The A. H. Nilson Machine Company, of 
Bi dgeport, Conn a been incorporated, with 
a capital of $ The director ul \xel 
N n, tl. Olson and W am Nil 

Che machine shop of John R. Price, at Stoners 
ville, Pa., was recently completely destroyed by 
fire, and Mr. Price would be pleased to receive 
catalogs from machinery manutacturers 

(ie R. Whiting, Unionville, Mass., is re 
building his extracting plant and will put in 
latest improved machinery, and expects to be 
ready to start before long His mill was dam 
iged by fire August 9 

Lockwood Greene & Co., of Boston, are the 
ill engineers of the new silk finishing works 
at Lodi, N. J The contract has been awarded 


to John W. Ferguson, of Paterson The plant 
“ ‘ t about $100,000 

Calhoun, Ga., is to have two new roller mills. 
Black & Co. will put a 50-barrel process in at 
the Oothcaloga Mills and Cook & Strain have 


bought ground on which they will ccmmence 
work at once erecting a steam mill 

Holmes, Booth & Haydens, Waterbury, Conn., 
are making extensive repairs and additions to 
their plant The Berlin Iron Bridge Company, 
Fast Berlin, Conn., have secured the contract 
for the tee roof work for the boiler room, 

“ 


yoxSo feet; e new mutile room, 35xX8o feet, and 


the new brass mill, 118x9o0 feet 


imp. rtant additions and changes are be 


> vera 
ng made at the Norton Emery Wheel Com 
pany’s plant, Worcester, Mass. Prominent among 
ther the construction of an 18-foot kiln The 
general manufacturing capacity is being largely 
increased also by the addition of a building 50 
feet square at the rear of the establishment 
The Safety Emery Wheel Company, Spring 
field, Ohio, recently began the erection of two 
idditions to its plant. One addition, S8oxy4o feet, 
will be made to the machine shop, and another, 
oxi20, to the kiln room his will enable the 
company to doubte its present force. Two kilns 
will also be added The new buildings will be 
equipped with modern machinery. 
rhe Port Chester (N. Y.) Electric Lighting 

Company has just purchased the plant and fran 

chises of the Westchester Gas & Electric 

Company and will begin in a short time to build 
an entirely new plant to supply the villages of 
Port Chester, Rye, Harrison and Mamaroneck 

Lhe capital stock of the new company is $50,000, 
and the officers are William E. Ward, president; 
J. Addison Johnston, vice-president; William L 


Ward, treasurer, and Walter S. Comby, secre 
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SPENCER AUTOMATIC MACHINE SCREW CO. *e,,%,amuom see 
- ENGINE and SPEED LATHES New Catalogs. 


IN VARIOUS LENGTHS—9 to 15 in, SWING. 














Latest and — ee = ~a Ly ~ ~sapea Material There are three sizes of Standard Catal ogs 

and Finish of the Highest Order.. 4 

“= = A first authorized by the Master Car Builders’ 
SEBASTIAN LATHE COMPANY, hemtaion ¥ 2tF Gee ek Baa 

91015 tn. Swing. WR faz,and t19 Carrere Strcety  CUNCINSATL, OMNO.US;A;, We recommend the 6 x9 size for machinery 

CATALOGUE FREE. x Co., Goteborg, Sweden; E. SoNNENTHAL, JR., Berlin, Germany catalogs. When they must is henseevenelion 

KS Stokvis & Zoxex, Rotterdam, Holland one of the other standard sizes should be 





adopted if possible. 


Thermo- Dynamics o of the Steam Engine and other «Heat Engines. file telat: 4 
Professor of Marine Engineer ing and = By Doerr mated sch usetts Institute of Technology , 2 


urth Edition Rewritten and Reset 
8 vo, CLOTH, $5.00. 


JOHN WILEY & SONS, 53 East (0th Street, New York City, 


HIGHEST QUALITY—TAPS, DIES, REAMERS, 


ouew ries. Tap Wrenches, Bolt Cutters, Drilling Machines, 
ie wem, Punching Presses, Etc. 








‘ WILEY @ RUSSELL MFG. co., Greenfield, Mass., U. S. 4 Safety Car Heating & Lis 


Agents in London, SELIG, SONNENTHAL & C¢ & Que Victoria St 





WE CLAIM THE FOLLOWING MERITS FOR JENKINS BROS ’ “VALVES. 


pangs 
“| j Torch ly 
‘ . 
~~ al) 
- TO, ° ° 
! 1. Manufactured of the best Steam Metal. 
i ) 2. Noregrinding, therefore not constantly wearin t the Seat of the Valves 


3. Contain JENKINS DISC, which is suitable Se rr all Pressures of Steam, 
Oil and Acids WwW. H. N & 
4. The Easiest Repaired, and all parts Interchangeable ' , 
5. Every Valve Tested before leaving the factory ; penny 
6. ALL GENUINE stamped with Trade Mark ~s : F nn eel 4 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 











LATHES, PLANERS, DRILLS, SHAPERS, MILLING 
AND SCREW MACHINES, ETC., ETC. e J D Crucible ( 


PRENTISS TOOL & SUPPLY C0, 


MACHINE TOOLS. COMPLETE SHOP EQUIPMENT. 


EXPORT TRADE A SPECIALTY. 





CABLE ADDRESS : 115 LIBERTY STREET, ee on ae on ee 
‘* PRENCO.”” NEW YORK. +o 

Lieber’s Code. 

WINKLEY’S PATENT wasceee: page epee setae 7 | 
Dust-Proof Dil-Hole Covers, Machinery, second-hand ; must be in er 

8 SIZES. first-class order. 
A substitute for loose plugs. 36 in. or 88 in sw ng lathe, with compound rest, 15 or 16 ft ‘ \ | 
Over one million in use. enters 
2 ft. boring u either with single or d 

Adopted by n ne Se leading machiner pA or Bt ih aoa tamu 
FD. WINKLEY, 534 Francis St, Madison, Mis. fei ce Ria 
Leonard Oh. Bevin "Sch a vo ea, aoe ene c. WORMER MACHINERY CO., Detroit, Mich. rhe 





{-61 Spandauer-stras 


take <. Boring Machines, Milling Machines ‘Special Tools saul MTR 
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working parts and of light weight; at the same 


time accessibility to the engine is a prominent 
feature of its construction. The mortising ma- 
chine is very fully described. These ma 
chines are made in several sizes. The cata 
log contains a number of testimonia! letters 
and also some press opinions. Both catalogs are 
standard size, 6xg inches. 

We have received catalog of steam hammers 
from B. & S. Massey, Manchester, England 
This firm makes hammers suitable for smith 
work, forge work, steel tilting, steam hammers 
for flue welding and copper work. The catalog 
is divided into sections, and is provided with 
a thumb index, enabling one to turn directly to 
the class of hammer wanted. The catalog con 
tain 33 pages and is 6%4x8% inches 

[he American Emery Wheel Works, Provi- 
dence, R. I has issued new catalog of emery 
and corundum wheels, emery cloth, grinding 


machinery, and other appliances connected with 
; 


} 


the installation and maintenance of grinding ma- 


chinery The Walker Magnetic Chuck is also 
described, showing its applicability to grinding 
operation Some useful information on speed 
of wheel election of same, etc., is included, 
and the catalog is 6x9% inches 

We have received from the Weber Gas & 
Gasoline Engine Company, Kansas City, Mo., 
Catalog No. 14, in which are described various 
tyles of gas engines suitable for various pur 
pose In addition to this a number of ap- 
pliances used by those engaged in contracting 
and building are included. A number of test 
monial letter from users of the above men 
tioned company’s product are presented The 
catalog is standard size, 6x9 inches 

The Carborundum Company, of Niagara Falls, 
N. ¥ ends us Catalog No , in which 1s 
treated the history, development and manufac 


of carborundum It contains in full a lec 


ture 

ture delivered before the Franklin Institute 
Carborundum is used, among other things, for 
polishing granite, grinding steel balls, etc. It is 


also used as a substitute for emery in the manu 


facture of wheels. The catalog is highly inter 


esting and is well worth sending for by those in- 


terested in the subject. It is 6%xo inches 


We have just received from the Garvin Ma 


chine Company, New York, catalog of machine 
tools, including gear cutters, cutter grinders, 
screw machines, drill presses, ete. A number of 
new machine tools and milling machines are 
shown, and altogether the catalog is a complete 
one, the description of each machine being very 
thoroug! \ number of tables for calculating 
speed of pulleys, decimal equivalents, etc., are 


included and a telegraphic code for use by cus 


tomers The catalog contains 125 pages, and is 
ix¢ inches 

We have received from the Westinghouse 
Electric & Manufacturing Company, of Pitts- 
burg, a pamphlet, which forms Part I. of the 


railways. It contains a 


Westinghouse 


history of electric street 
review of the development of 


built for 
various types of 


motors as electric railway service.  I1- 


lustrations of motors are given 


and the peculiarities of their construction de 
scribed The pamphlet should be highly inter 
esting to electric railroad officials as showing 


been, is being done and the prospects 


standard 


vhat has 


future Phe size, 


pamphlet is 


The Crescent Steel Company, of Pittsburg, 


Pa., has issued a pamphlet entitled ‘“‘Steel Mak 
ing,’ which as an example of fine presswork 
and taste in design is certainly admirable Phe 
pamphlet contains a brief history of the com 
mencement and development of the steel making 


industry in the United States. There are appro 


priately placed on each page views in the plants 
above mentioned company, 


rhe 
work of 


of the products of the 


eatalog is highly interesting, 
art, but as 
industry in 


The 


works, ete. 
showing the 
this 


not only as a 


immense growth of the steel 


country since its introduction. catalog 1s 


5'4x7)2 inches 


MECHANICAL DRAWING 
TAUGHT BY MAIL. 





A DESCRIPTION OF THE METHOD EMPLOYED BY 


The International Correspondence Schools, 
SCRANTON, PA. 





We send the student the first Instruc- 
tion Paper in Drawing, together with 
one or more copies of the Drawing 


Plates, and an empty pasteboard mailing 
for the safe transmission of draw- 
The 


Paper contains detailed instructions for 


tube 


ings through the mail. Instruction 


the use and care of the drawing instru- 
and 


also directions for drawing the first few 


ments, on penciling, inking, etc., 
plates. 

The student first studies the Instruction 
and 
He 


then begins on Plate 2, and works on it 


Paper carefully, then draws Plate 1, 
mails it to us in the mailing tube 
until he hears from us regarding Plate 1. 

When Plate 1 is received at the Schools 
the Instructor in Drawing examines it 
carefully and notes upon it in pencil the 
points in which it can be improved, and 


his suggestions for the guidance of the 


student. If necessary, he writes a detailed 
letter covering everything thoroughly, 
so that the student may have the full 


benefit of his knowledge and experience, 
the same as if he were a teacher in a regu- 
He 


mark to the student’s work, and requires 


lar school. assigns a percentage 
him to redraw it if 90 per cent. or over 
is not attained. The corrected work, with 
the suggestions, is then returned to the 
student in a mailing tube. 

When the student receives a passing 
sends us Plate 2, 


mark on Plate 1, he 


on which he has been working while 


Plate 1 was in our hands, and begins 
work on Plate 3. The same process is 
gone through, with from fifteen to forty 
plates, and two or more tracings, depend- 
The 


struction Paper is sent with the proper 


ing upon the Course. second In- 


Plate, explaining the advanced principles, 


giving directions in regard to the re- 
maining plates and containing full in- 
bluc 


We 


reserve the privilege of retaining, if we 


structions for tracing, preparing 


print paper, and taking blue prints. 


so desire, several of the plates made by 
each student to use as an exhibit of prog- 
ress made under our instruction. 

We 


teaching 


signal success in 


We 


The average student 


have achieved 


Drawing. can teach any 
man to draw well. 
will learn under our instruction to make 


and and 


practice expert 


a neat well lettered drawing, 


with will become an 


draftsman. Our correspondence is con- 
stantly informing us of tangible results 
from our Drawing Courses. Laborers, 
clerks and machinists have taken posi- 
tions in drafting rooms. Many others 
write to tell us of substantial improve 
ments in their positions and salaries. A 
college student was allowed 95 per cent 
on a two years’ course in drawing at his 
college on account of the excellence of 
the work done with us. The results of our 
instruction were at first beyond even our 
own expectations, but the almost daily 
additional evidence we are receiving in 
the shape of superior drawings made by 
our students enables us to say with confi- 
dence, not only that students can learn to 
draw well under our instructions, but 
that there is no better method than our 
own for teaching this important subject. 
We 


Electrical, 


also teach by mail Mechanical, 


Steam or Civil Engineering; 


Mathematics, Chemistry, Mining, Tele- 


phony, Architectural Drawing, Survey- 
ing, Plumbing, Architecture, Book- 
keeping, Shorthand; English branches. 

Write for circular, stating subject in 


which you are interested. 





The International Correspondence Schools, 
Box D, SCRANTON, PA. 
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~ A German Firm of 


N OT I C EE 1 ! Hardware Merchants, 


with good connections, would 
like to accept the sole agency 
of a good American manufac- 








turer of tools, especially of 
saw and mill saw files Kindly 


Auction Sale of Machine To0IS. . . eorss.. 


Koln a. Rh. 
WANTED! 


Machinery, second-hand ; must be in 
first-class order. 








O W ‘6 in. or 38 in swing lathe, with compound rest, 15 or 16 ft 
n AY, OCTOBER 19, at 10 centers 
9 9 (2 ft. boring mill, either with single or double head 
hw or 000 lb. steam hammer 
600 lb. steam hamwer. 


he sinking machine. 


A. T1., will be sold all machinery located im the 22si5 nme mesure tate 
works of the ATIES MANUFACTURING CO. at Dust-Proof Oil-Hole Covers 
Chicopee, near Springfield, Mass. 





9 SIZES. 
A substitute for loose plugs. 
Over one million in use. 














FD. MINKLEY, 534 Francis St, Maison, Wis, 
Some tools are nearly new. int teat 
Some tools are in first-class condition. Ohe Reid Dritd Chuck 
: . o Don't forget. 
ALL tools are in running order. Dritts. ral 





R. Ht. Brown & Co., 
Vow Haven, Conn. 





An excellent) opportunity for Repair and Jobbing HENRY CAREY BAIRD & CO., 
. industrial Publishers, Booksellers and (mporters 
Shops to obtain, at low cost, tools which are adapted for use 810 WALNUT STREET, PHILADELPHIA. 


(Our New and Revised Catalogue of Practical and Scienas- 

° P Sooks, 88 pages, 8vo, and our other Catalogues and Circulars 

in general machine shop work. ae aa ee ot ee onan nag en ae 
world who will furnish his address. 


We urge all Machinery Dealers to be present at sale, Foot 
Star-.Lathes 


as there are enough tools for everybody to secure bareains 
5 ‘ “ arp aies. 9 and t1inch Swing. 





Opportunity will also be offered at the sale for purchasing 
a large lot of perfectly new Lathes, Drills, Milling 
Machines, Etc. 


Sale —To take place at the factory. 


Terms—Cash at time of sale. 





Chicopee may be reached from Springfield by Electric or Steam Cars. 


Screw Cutting Engine Lathes with Au- 
For complete list of tools. write omatic Cross Feed. with or without Com- 
' ound Rest, Friction Countershaft, etc. 
Contain new and original features es- 
pecially adapted for Bicycle, Electrical 
and Accurate Machine Shop Service. 


HILL, CLARKE & CO., Boston, Mass., or Send for Catalogue B. 


Seneca Falls Mfg. Co., 
EDWARD HATCH, Auctioneer, Boston. 687 Water St., Seneca Falls, . U.S A. 
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LARGE TOOLS. 


PLANER. 


x48 in. x 10 
two heads, 


Powell Planer Co.'s, 48 in 
ft., heavy pattern with 
first-class order 


Wm. Sellers & Co.’s, 
ft., spiral geared, 
Bement’s, 36 in. x 
parallel shaft side dr 


36in. x 36 in. x 24 
with side head 

36 in. x 8 ft., with 
ive 


RADIAL Niles Tool Works, Universal, 5ft. arm. 
DRILLS. Niles Tool Works, Semi-Universal, 5 


ft. arm 


Extra Heavy Universal, 6% ft. arm 
LATHE. Putnam, 50 in. swing, 14 ft. bed. 
‘itchburg, 40in. swing, 16 ft. bed. 
David W. trond, 38 in. swing, 15 ft. bed 
Fay & Scott, 32 in age 18 ft. bed 
David W. Pond, 28 swing, 14 ft. bed 
Pu'nam, 2 in. swing, 12 ft. bed 
SHAPER. Fitchburg, 14 in. stroke, 28in. fd., tra- 


veling head. 


SCREW Windsor, 2in 
MACHINE, ¢ 


BORING MILL. 
VERTICAL MILLING 


weight 6,000 [Ds 
BOILER ROLLS. 14 ft 
PLATE PLANER. Hill 


les& Jones, ex. heavy, lift 


wire feed,capacity, fri 


ion gears, turret feed, pump, etc 


Bridgeport, 37 in. swing, one hd 


MACHINE. 


Bliss stvle 


hinged housing 


GOOD ASSORTMENT—REGULAR SIZES 


J. J. McCABE, 
14 Dey St. NEW YORK. 








FOR RENT OR SALE. 


Two story brick machine shop, slow 
t 


burning 


mill const uction, 38 feet x 58 feet. with complete 
equipment in way of power plant, shafting, 
crane, scales, &c. Cheap tuel and switch ship- 
ping facilities Located within 150 miles of New 


York Liberal terms to right parties. Address 


Box 259, AMERICAN MACHINIS1 


SECOND-HAND MACHINERY, 





ENGINE LATHES. 
Kight 14 in. x 6 Engine Lathes 
Two _ in. x 13 ft. Blaisdell. 
24 in. x 12 ft. Powell 
24 1n. x 12 ft. Fish, shop worn. 
22 in. x12 ft. English Gap Lathe, 42in. gap 
50 in. x 20 ft. Sellers, triple geared. 
60 in. Henley Pulley Lathe, shop worn 
PLANERS. 
30 in. x 30 in. x 8 ft. Pease 
36in x 36in. x 10 ft. New Haven 
52 in. x 29 in. x 12 ft. New Haven, two 


heads 


TURRET LATHES 


22 in. x 6 ft. Flather 
28 in, x 10 ft. Pratt & Whitney. 
PRESSES. 
No. 84 Toledo Double Action, geared 
No. 5 Stiles, geared 
MILLING MACHINES, 
No. 2 Becker, vertical, with rotary table 
No. 3 Hilles & Jones, vertical. 
No. 12 Brown & Sharpe. 


Beaman & Smith, 
MISCELLANEOUS 

36 in. Springfield Water Grinde: 

3in. Acme Bolt Cutter. 

Two-Spindle Ames Profiler 


duplex. 


Send for complete list new and second-hand 
machinery 


Send for list bicycle machinery. 


The MARSHALL! & HUSCHART 
MACHINERY CO., 


62-64 South Canal St., CHICAGO, ll 





SECOND-HAND MACHINERY. 


ENGINE LATHES. SHAPERs. 


13 in. x 6 ft. Ames l¢in Steptoe 

l¢ in. a 6 ft. Blaisdell 20 in. G. & E., with circular 
14 in. x 6 ft. Prentice motion 

15 in. x 5 ft. Sheperd 

16 in. x7 ft. D. & H DRILLS. 


18 in. x 12 ft. Bogart 

27 in. x 12 ft. Wood & Light 
28 in. x 12 ft. G. & E 

48 in. x 18 ft. Gay & Silver 


SCREW MA- 
CHINES. 
No. 1 Wire feed 
No. 2 Wire feed 
No. 2 P. & W., plain 
No. 21-2 P & W., wire feed 
No. 4 Windsor, plain 
No. 4 Windsor, wire feed, auto 
No. 2 Niles, heavy 
1 Miller 


PLANERS. 24 in. Gear Cutter, G. & | 


zaft half automatt 


6 sp'ndle Quint 

Pond suspension 

22 in. G. & E., back geared 

32 in. G. & E., back geared 

34 in. Harris, back geared 

38 in. Wood & Light 
MISCELLANEOUS. 

24 in. Lead Lapping Machine 

No. 2 Water Tool Grinder 

Springfield 
Centering Machine, Whittor 
Cam Miller P. 





16 in. x 16 ix Hendey 


22 in. x 22 in. x 4 ft. Pease 36 & Hand Gear Cutter, G 
9 fr < 
- ~ ight. in. x 4 ft. We © Lincoin Type Milling Machine 
. . ra&ew 
26 i ‘ rf *o t . , 
- wit : x 5 ft. Powell 48 in. x 12 ft. Hor. Boring and 
o - ril r ne 
28 in x 28 in. x 8 ft. Gay & 4; tilling Machine 
ties ' 16 in. x 8 ft. Pattern Makers 
30 wet? 6 ft. Put Lathe, milling machine at- 
30 i s ft n 
60 in x 60ir 52° ft He sme tachment. Fay & Scott 
‘ ‘ ? I 12 in. Thompson Splitting 
. . Shear 
Ss > S ’ 
HAPERs. 46 in. Band Saw, B. & O 
Yin. Traveling head, Sellers Car ortiser and borer, B 
13 in. Trave g head, Bement &o 
We also offer a large stock of Shafting 
Hange's aud Pul evs, Benches and small tools 
at the shops of the United Machine Co., Irving 
ton, N. 


We have named above only our choicest tools. 
Write us for anything you want. 
Prices on application. 


THE NILES TOOL WORKS CO. 


136-138 Liberty Street, New York City. 


BARGAINS " 


NEW AND SECOND-HAND MACHINERY. 
Lathes, from 12° to 48°; Planers, from 20° up to 60 
i8*, 54° and 60° Radial Drills; No.2 Newton Milling 
Machine; No. 2 Screw Machine; Shapers, from 6° 
to 30°, Boilermakers’ Punches, Shears, Edge 
Planers, Rolls, Drills, Engines, Boilers, Pumps 

and Dynamos. 


FRANK TOOMEY, 131 .N. THIRD ST., PHILA. 


U. BAIRD MACHINERY CO., 


523-525 Water St.; 524-526 First Av., 
PITTSBURGH, PA. 


MACHINERY 


-—OFr— 


Duquesne Mfg. Co. Bicycle Factory 
FOR SALE. 


All Modern Tools, in EXCELLENT 
CONDITION. 








WRITE FOR OUR LIST, JUST COMING OUT 











Cood Second-hand I) (|, ( 


Pratt & Whitney No. 3 Mfrs. Bench Drill. 

Warner & Swasey Valve Boring and Tap- 
ping Machine. 

Whiton 2 Spindle Centering Machine. 

Dustin Planer, 36x36 in. x 10 ft. 

Wright Engine Lathe, 24 in. x Ul ft. 

Dwight Slate Sensitive Drill, 6 spindles, 
cam feed. 

Walker Universal Cutter Grinder. 





For full particulars, condition and price, 
Box 19, care 


A. Pieper, 


Wesson VaUX, Belgiu m, 


address 
AMERICAN MACHINIST 





is desirous of receiving catalogues 
from American manufacturers 
interested in the bicycle industry. 


We have rented 


an additional warehouse at No. 66 
South Canal Street, and will place 


in same a large consignment of 
both new and second-hand Machine 
Tools, which will be offered at 
special prices 

Almost two hundred machines in 
stock. 

Do not fail to write us before pur- 
chasing 


B. Doan & Co., 


68-70 South Canal Street, Chicago. 


FT. Bradford 
Muller Lathes. 


25 of them. 

Almost New. 

Low Price. 
The Lodge & 
Shipley M.T.Co. 
Cincinnati, O. 











Machinery Bargains. 


Having purchased several complete equipments fron 
Assignees we are in a position to offer low 
prices o f llowing 
Engine Lathes. 

tim. te Sineh swith 
Speed Lathes. 
t 12 and jin, swing 
Brass Workers’ Lathes, 
in., 2 motions to spindle jin. with chasing att 
Drill Presses. 
P}and 13 in. speed 12 in benel in. plain 
22 1.2, 25, 28, 40 in. back gear, p. f., q.t 
Radial Drilis, 
ft. and 10 ft. capacity 
tron Planers. 
22 x Wxift to 1x xs ft variou ives an 
length of bed 
Shapers. 


and 24 in. stroke 
Pipe Machines, 

Various makes, ranging in capacity from 1-4 to 6 In 

Screw Machines. 

Sharpe, Warner & Swasey, Bardons & 

Davis& Egan, with friction back gear 
Hub Machine, 

Davis & Egan, latest pattern; can easily 
a screw machine 


Drop Hammers. 


Brown & 
Oliver 


be changed to 


4 and 125 Ibs 
Power Punches. 
lv and 12 in. throat, capacity 5-5 in S 
Miscellaneous. 

No. 1 Brown & Sharpe full universal milling machine 
No 7 Diamond emery grinder with surfacin att 
00) Ib. Morgan, Willlams & Co steam hammer 

in. Acme bolt cutter 
No. 4 Diamond emery grinder 
Diamond cone grinder 
Fox arbor press 
Fox tube cutter 
Millers Falls shop saw 
Cock grinder 
6H. P. Card motor 
1.200 gal. plating dynamo 
sj) Ib Peter Wright anvil 
win. ventilating fan 
6 in. ventilating fan, motor driven 
Oil extractor, large size 
12 in. Fay inside molder 
1-41in. style ** A Adt riveting machine with counter 


00 H. P. Stilwell-Bierce live steam purifier 


4 in, machinists’ vises, fixed jaw and bass 


No. “Sturtevant steel pressure blower 

No. 4B volume blower, Buffalo make 

No. 6 Sturtevant steel pressure blower with counter 
shaft. 

No. 1 Sturtevant steel pressure blower 

Nichol’s patent sander, with suction fan. rise and fall 


table Rowley & Hermance 
Sin. double drum 


make 
S roll Egan sander 


No, 1 Cabinet tennoning machine with cut-off attact 
ment, Egan make 

Horizontal iron frame single spindle boring machine 

No. 2chair back tennoning machine , Bement Co. make. 


Cigar box nailing machine 
16 and 20 in. wood turning lathes 

Chair mortising and boring machine 
in. Cabinet surfacer, double belted 
Common Sense drying and heating system. ¢ 

with engine driven fan ‘ 

160 light dyn 
135 horse power Atlas automatic ¢ 
Washburn twist drill grinder 

Brazing outfit with two 


Clement make 
mplete 


nine 


burners, frame, tank and 
Root blower 
Banker wheel truer on stand 
Also many articles t erous to mentior If in want of 
machinery tor any purpose writ ail hat 
needed, and we may be t Ter 8 





Cc. C. WORMER M ACHINE RY co., 
55-59 Woodbridge St. W. DETROIT, MICH. 
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Two Multiple Drills. 


Quick Delivery. Low Price. 





SOHOOOOOODOOO OS 


TOOLS 


Our new Catalogue of Fine Mechani 
cal Tools, Milling, Gear and other 
Cutters, 112 pages, will be sent free to 
anyone who asks for it. 


© 
THE L. S$. STARRETT CO, @ 





Four spindles, with hand and power feeds 
each spindle > independent. Back geared 
Principal dimensions: Minimum distance 
between spindles, 6 in.; maximum dis 
tance, 4 ft. ; vertical adjustment of spindles, 
8 in.; rail and table, each 4 ft. 6 in. long 
distance between table and spindles, 2 ft 
6 in. 


Bickford Drill & Tool Co., 


Box 59, Athol, Mass., U.S. A. 
} Pike Street, Cincinnati, Ohio 


099 OOOOH OSHOOS 
SEND FOR CATALOGUE. | Air Compressing by impounding is economical in i 
THE COMPOUND SYSTEM use of steam and coal, at the same time reducing the 
- . perature of the compressed air considerably 


9OOOOOOOS 
©O9OOOO 





tem € 


Used by Atchison, Topeka & S. Fé R. R.; Cambria Iron Co 
Pittsburg, Pa.; Logan Iron Works, Brooklyn, N. Y Brooks 
Locomotive Works, Dunkirk, N. Y.; American Wire Nail Co 


Anderson, Ind., and many others. 


Send for illustrated and descriptive Catalogue No. 32. 





manedasteaian ov 
Set, Cap and Machine Screws, Studs, &c. 





Rock Drills, Stone Channelers, Coal Cutters, the Pohlé Air Lift Pump 


“Ingersoll-Sergeant e! ““"WarSomco"® 
Way be The Walker Universal Tool and Cutter Grinder. 


Sharpening side teeth 
of 8 in. inserted tooth 








cutters, 
Capacity of machine 
12 in. diam., 3 in. wide. 





Hardened steel taper pin This is same adjust 
finished and fitted 5 min ment as for end mill 
grinding. 
you can do a job like the above Send for complete 
= Illustrated Catalogue 
on a lathe, maybe not—prob- : S italogue 


bly not. 


Norton Emery 
Wheel Co., 


Worcester, Mass. 


DIE SLOTTING MACHINE 


FOR ALL DIE WORK. 


You certainly cannot make 
two alike on a lathe, and that 


being the case, what’s the use 





of wasting time and material 





in trying. There’s always 
one best way to handle any 
kind of work. The best way to 


handle this kind of work is to . 
handle it on a Landis Grinder. Straight and Taper Keyseating, 
ne Internal or External Gear Patterns, Ete. 
S ] = ~ asons 
Has two cross motions and rotary table and 
lock-pin device which provides twelve 
divisions for square, hexagon, octa- 
gon, duodecagon, etc. Handle for 
rotary table is arranged for using 

dials for dividing purposes 


why will be found in the Landis 
Book, which is considerable of 


a treatise on grinding. 


Lands Cool Co. 


Waynesboro, Pa., U. S. A. 


Send for New Catalogue and New Prices of 
Machine Tools, just issued, 


THE GARVIN MACHINE CO., 
Spring and Varick wa NEW YORK. 


Philadelphia Store : The Garvin Machine Co , 51 North 7th 
Street, Philadelphia, Pa. Berlin St ore: The Garvin Ma 
chine Co.,m. b. H. 17 Burgstrasse, Berlin, C., Germany 
Awents for Great Britain: C Ww Burton, fg fiths & Co 

ilgate Square, Ludgate Hill, London, C., England 


Hill, Clarke & Co., Boston and Chicago 
Walter H. Foster, Manager, New York. 
C. W. Burton, Griffiths & Co., London. 
Ad. Janssens, Paris. 

Schuchardt & Schutte, Berlin and Vienna 








= 











aay 
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» NILES TOOL WORKS= 


HAMILTON, OHIO, U. S.A. 


CABLE ADDRESS, “NILES, HAMILTON, OHIO.” 


MACHINE TOOLS. 


BRANCHES 


NEW YORK, PHILADELPHIA, PITTSBURG, 
CHICAGO, BOSTON, ST. LOUIS, LONDON. 
AGENCIES 
PARIS, BERLIN, ST. PETERSBURG, COPENHAGEN 
OHANNESBURG, S.A., HELSINGFORS, FINLAND 














36-INCH PLANER, 4 HEADS No. 4700. 








18-inch Vertical Spindle 
Witting Machine. 


A well contrived, harmonious, sturdy ma- 











chine, the result of the best mechanical skill 

combined with the highest grade of material 
A machine that will fill the requirements of 

the most exacting, and a machine that can 


always be depended upon 








Driving cone has four steps for 2'%-inch belt, is amply geared to spindle by bevel and spiral gearing 


Spindle is mounted in a sleeve, in the same manner as on drill presses. Hand wheel is graduated to read 
to thousandths. Rail is mounted on double web uprights, bolted to the side of bed and has feet extending 


to floor. Six changes of feeds. Quick return motion. Other particulars will be sent on request 


Gdwin Harrington, Son & Co. (Inc. /, 


15/5 Pennsylvania Avenue, Philadelphia, Pa. 





NEW BOOK TOOL MAKING and DESIGNING. By Wilson. $2.50. 


/ Circular on application. PHILADELPHIA BOOK CO., 13 S. Ninth St., Philadelphia, Pa. 
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gotrers | | 
E I E ( | RI ( STANDARDS, 
| 


ELECTRICAL 
} A 
| 7 Hy 





mw 


APPARATUS 
thew 


applied to 
your 


Ze mean 
5} CASH, 
eal ECONOMY 
and 
IMPROVED 
OUTPUT. 


TIFFANY & Co.'s 
great silver fac- “ih HH 
m tory is entirely | 
Mm 6driven by General Hn 

E hevtric Motors. = = 





SPOON ROOM OF TIFFANY & CO.’S SILVER 
FACTORY AT FOREST HILL, N. J. 


WE BUILD RELIABLE MOTORS. 
General Electric Company, 


Schenectady, N. Y. 


Sales offices in all large cities of the United States. 











000000 





00-0-0-0-0 


Four Reasons Why 


Westinghouse Generators and Motors are Universally Adopted. 


J—Excellence in Mechanical 3—Convenient Arrangement 


and Electrical Design. of Parts. 





2—Fine Workmanship. 4—Ffficient Operation. 


Westinghouse Electric —_ , Led., 


: Offices in All Principal Cities. Westinghouse Electric ” 32 Victoria St., London 


: 
: 


00-0-0-0-0000000000000000-0-00000-0-0-00-0-0-0-0-00-0-0-0-0-0-:0-0-0-0-0-00-0-0-0-0-00-0-0-0-0-00-0-0-0-0-00-0-0-0-0-000-0-0-00000000 


& Mig. Co., Pittsburg, Pa. 


00-0-0-0-0:0-0-0-0-0-00-0-0-0-0-0 0-0-0-0-0-00-0-0-0-0-0 0-0-0-0-0-0-0-0-0-0-00-0-0-0-00-0-0-0-0-0:0-0-0-0-0-0 
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No. 149. STAY-BOLT TAPS FOR BOILER WORK. No. 149. 
THREAD 




















REAMER TAPER STRAIGHT | SHANK 
t- ——— : OTNITITIIe Mitta meoaaasarenennenanasenscenen — : 7 7 : 
= En 
< E Y< D > Cc >< B A» 


MORSE TWIST DRILL AND MACHINE CO., also the length of the parts A, B, C eS ae ieee 
NEW BEDFORD, MASS., U. S. A. "inate aodier alee Guraidhed 0. apelicatio 
THE QC TURTEVANT 
«~_UYSTEM or 


HEATING AND VENTILATION 
BY THE BLOWER SYSTEM. 









Steam Traps, Dry Kilns and Drying Apparatus of 


all kinds. Send for 200 page treatise 







Ce a ee 


B. F. STURTEVANT CO., 


Boston, Mass., U. S. A. 





: : : ; , 

{ Boston, New York *hiladelphia, Chicago 
W \AREROOMS 4 a ek : ¥ : : : Mlelphia, — 
/ 4 1 


ondon, Glasgow, Berlin, Stockholm 


CREW 4° TURRET 


° For Iron, Brass r4 
Machinery and Standaed Ms DR ESES, MUELLER & CO.., 
9 Machine Shop Work. * Cincinnati, Ohio, U. S. A. 
EUROPEAN AGENTS: | S0Be. Sosnonthel & Co . $5 Quocn Nctaste Strest, leaden. PRENTISS TOOL & SUPPLY CO., Chicago, Il. 


EXTREMELY GOOD LATHES 


are familiar to the 'American mechanic, 














to meet whose increasingly exacting 
requirements our line of improved 


Engine Lathes is offered. 


STIFF, POWERFUL, 
HEAVY. 


Cuts entire index of threads and feeds 
without altering a gear or belt. Pro- 
duces a large percentage more of work 
than the old type. 


Sizes 14 in. to 42 in. Swing. 
Beds in even Lengths. 


The Lodge & Shipley 
Machine Tool Co. 
Cincinnati, Ohio, U. S. A. 


AGENTS—>elig, Sonnenthal & Co., 55 Queen Victoria Street, London, England. Markt & Co., Ltd., 5 Pickhuben, Hamburg, Germany Adler & Elsenchitz, Milan, Italy 
Prentiss Tool & Supply Co., New York and Buffalo, N. Y. The Lodge & Shipley Machine Tool Co., Bourse, Philadelphia, Pa. Marshall & Huschart Machinery 
Co., Chicago, IIl., and Cleveland, Ohio. W. R. Colcord Machinery Co., St. Louis, Mo. Clemens Vonnegut, Indiauapolis, Ind. Parke & Lacy Co., San Fran 
cisco, Cal. Sutton, Brown & Zortman, Pittsburg, Pa. 


SPENCER AUTOMATIC MACHINE SCREW CO. (ertes HARTFORD, CONN., U.S.A. 
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Te GRAY PLANI 
The G. A. Gray Co., 


Cincinnati, Ohio, 


Manufacture Planers as an exclusive specialty. 
Planers only ! Nothing but Planers!! 


ham Ms WE up PHILADELPHIA. 


NOTE.—An important feature of our MODERN LABOR-SAVING MACHINE TOOLS 
is the convenient grouping of all of the operating levers and handles, thereby | 
ermitting the attendant to make necessary changes with rapidity and ease 
his is one of the little details of construction which conduces not a little to the 
large capacity for work of our machine tools, as well as to the comfort of the 


operatives. 

4 Boring Mills Bending Rolls, Bolt Cutters, Cranes, 
PULLEYS > pts dg Planers, Slotters, Punches and Shears, INJECTORS 
2 Stokers Turn-Tables, Testing 


Machines, Etc. 

















and Mechanical 


Adder 


ALL SERVICE, 





THE 


Weer. vinmeeT on 8 


FLAT TURRET LATHE 


Iboes Lathe work accurately up to 2 in. diameter by 24 in. long 
Jones & LAMSON MACHINE Co., Springfield, Vermont, U. 8. A 

English Offices; Room 6, Exchange Building, Stephenson’s 
Place, Birmingham G. H. Pond, Manager ; 
Manchester, in char; 
for Germany, Belgium, 
M. Koyemann, Charlottenstrasse, 112, Dusseldorf, Germany 


and 26 Pall Mall 
f. of Henry Kelley & Co. 
folland, Switzeriand and Anstria- Hungary 





SHAFTING. > 








Every Engineer 


knows that the maximum productive capacity of an engineering 
establishment or of a manufacturing plant working metals can 
be realized only through the use of the most durable and efficient 
cutting tools, but all of them do not appreciate the service which 


‘*Constant Angle” Twist Drills will render in accomplishing °4 


this result. Send for catalogue to 


The T. & B. Tool Co., Danbury, Conn. 







Automatic Bolt Cutters. 


The Acme Machinery Co. 


CLEVELAND, O, 


Manufacturers of 


Acme Bolt and 
Rivet Headers. 


Acme Single, 
Double and Triple 


Cutting from 1-8 in t 
6 in. diameter 


Also Separate Heads and Dies. 








FRICTION CLUTCHES rikeoses 


THE OSTERLEIN MACHINE CO., 307 W. Second St., CINCINNATI, OHIO. 


GEAR WHEELS 


AND GEAR CUTTING 


of every description. 





TEETH PLANED TO EXACi CONE LINES 


TOOTH CURVE G/VES 


BEVEL Gran 


GLEASON "2e 


6 RACE St. ROCHESTER, N.Y. 


Zin. to /6 ft. 





GRANT GEAR WORKS, 
626 Race St., PHILADELPHIA 
6 Portland St., BOSTON. 

86 Seneca St., CLEVELAND 


> 
GENUINE RAWHIDE 






Send for Catalog 


| LUGAS & GLIEM 
ST. LOUIS, MO. | > ACHING 


| ID 
PHILADELPHIA. 


SPECIAL MACHINE TOOLS DESIGNED and BUILT. | 





i or~ Lez : 
oH SHULTZ PATENT 
WOVEN LEATHER LINK BELTING : 
“Dynamo 


cBELTING? 
EXPORT TRADE A SPECIALTY. 












EBERHARDT’S 


DRILL PRESS 


With Patent Automatic 
Tapping Attachment 





and 
Compound Tapping 
Table. 


Ask 


the Ball Bearing Co., 12 


W: 
to 
sh« 
wil 
of 


mu 


itson Street, Boston, 
send their catalogue 
that 


l reduce friction losses 


wing bearings 


any kind to a mini- 
m. 














LABOR SAVING. 


THE W. P. DAVIS MACHINE CO. 





Modern ROCHESTER, N. Y., U.S. A. 
Machine Tools. . 
f 
GOULD & 
EBERHARDT, 






Newark, N. J. 


—— 


“= 






—- 





Over 11,000 sold b sizes made 


: ogg ore 
Universal Trimmer. i ees eee 


Length of stroxes, from ¢ inches to 321-2 inches. Prices reduced, 


ranging from $15 to $140. We are the 
original manufacturers of the Trimmer. 


Try our new machines Satisfaction 


Brown, St. Louis; J. A. Fay & Co., Chi- 
cago; Manning, Maxwell & Moore, New 
York; U. Baird Machinery Co., Pitte 
burg, Pa. ; James B. Stone & Co., London 
Manufactured by FOX MACHINE CO., 
125 N. Front Street, GRAND RAPIDS 
Micn., U.S. A. 


\ 
| —— = > oe) 
| 4s 2 guaranteed Carried in stock by Hall & 








Schuchardt & | 
Schutte, general } 
agents, Berlin, 

Vienna and Brus- 
sels ; Selig, Son- 
nenthal & Co., 
London, Eng- 
land ; John Lang 
& Sons, John- 





stene, Scotland ; 
White, Child & 


BUILDERS OF 


FINE LATHES From 10 to 30 inch swing 
s Send for Catalogue, 





Reney, Shaper, 
avents, Vienna Austria; G. Koeppen & Co., 
Moscow, Ruasla. 


Shaper agents, 





FLATHER @ Go., 
High Grade Machine Tools, 


NASHUA, N. H., U. S.A. 











eee an gi ne ee 





